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> The history of Jackson Produets is the record 
of a long leap from a crude basement workshop 
to a modern production plant, 





> Jackson Fully Insulated, Safe arc welding 
electrode holders were first designed and built 
in 1934. In the years that have followed new 
models have been produced, each an improve- 
ment over those that have gone before. 


» Today more than 1,000,000 Jackson holders 
have been sold. And today, in Jackson’s modern 
plant more holder valve per unit is being pro- 
duced than can be bought elsewhere! See Model 
A-4W illustrated and described here. 


JACKSON PRODUCTS 


3265 Wight Street, Detroit 7, Michigan 


in Canada: Hollup Corporation Limited, Toronto 
Paragon Supplies Limited, Vancouver 
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. > Extreme Lightness: A-4W is the lightest, fully insula- 
JACKSON ted, cool working tong-type holder ever developed. 


Ke > Grips Rods In Any Position: You save time and rods by 


c : 
Prov” using them to short stubs. 
« for this Trade Mork PB Cuts Maintenance 50%: Replaceable Mallory jaws, 
wi esos a Crown Type insulators, greater speed in knock-down 
and assembly, inexpensive parts slash maintenance. 
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ANY TIME... ANY PLACE WITH A 
FLEXARC ENGINE-DRIVEN WELDER 
















® Take it anywhere...treat it rough... 
Westinghouse builds Flexarc Welders to take the 
kind of punishment they’re bound to get. And 
gadget free. Simple to operate. 

There’s just one control for current adjustment 
which presets the current for exactly that re- 
quired. There is no fluctuation or drop-off of 
current at any time. No necessity to make several 
adjustments. Just set the current and weld. The 
steady arc and smooth flowing current melts the 
metal faster . . . does it uniformly . . . makes 
better welds. And Flexarc has the lowest open- 
circuit voltage of them all. 

Another Westinghouse exclusive on the Flexarc 
is Arcontrol, a three-stage arc control providing 


Westin 


PLANTS IN 25 CITES... OFFICES EVERYWHERE 






Write for circular B-3665 
describing “50 Lessons in 
Are Welding”. For in- 
formation about Flexarc 
Electrodes, ask for book- 
let B-3650. 
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two additional ranges of welding current. These 
can be used in extreme conditions... when a 
shorter arc is desired. 

An electrohydraulic idler allows engine to run 
at full speed for any length of time up to several 
minutes after welding stops, before dropping to 
idling speed. The engines have the lowest idling 
speed of any engine-driven welders, saving fuel, 
oil and maintenance costs. 

Flexare engine-driven sets are available in 200, 
300 and 400-ampere ratings. All sets have a lifting 
eye. All supplied on wheels or skid. 

Ask your Westinghouse Distributor for com- 
plete information. Or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
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Ouse FLEXARC WELDERS AND ELECTRODES 
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---ALL YOU NEED...WHEN YOU NEED IT! 


Whether you need a hundred cubic feet or a ever number and frequencies best serve you. 
million . . . whether you need an occasional 
cylinder or a constant supply of high purity 
oxygen ... there’s an Airco depot near you 
ready to meet all your requirements — with the 
right type of “package.” 


But whether small or large, your requirement 
is filled the way you want it. 

Airco has always pioneered in the creation of 
new and better methods of oxygen delivery - 


, : and Airco looks to the future! Tomorrow, you 
If your consumption of oxygen is large, the 


Airco trailer delivery system offers the greatest 
measure of convenience and econ- 
omy. Oxygen is available in trailer : 
capacities of approximately 10,000, For assistance in developing or improving an 
20,000, and 40,000 cubic feet. These internal gas distribution system geared to your 
can be placed at any suitable loca- operations .. . talk with an Airco technical man. 
tion of your plant. Write your nearby Airco office, or: Air Re- 

If your consumption is moderate duction, 60 E. 42nd St., New York 17, N. Y. 
AIR REDUCTION or small, Airco oxygen is delivered In Texas: Magnolia Airco Gas Products Co., 


60 East 42nd Street, in standard steel cylinders in what- Houston 1, Texas. 
New York 17, N. Y. 


An interesting booklet _— 
sin Sotat of nay Airco) AiR REDUCTION 


. « « is available, Fill in ‘and Offices in All Princi Cities 
mail this coupon for your copy. pal 


can expect even more important improvements 
— thanks to Airco’s foresighted research and de- 
velopment program. 





ore. ORIGINATORS OF MODERN OXYACETYLENE METHODS FOR THE METAL WORKING INDUSTRY 





Signed by 





Address. 





City. 
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Ryan Welding 


Innovations 


BY WILLIAM P. BROTHERTON Technical Editor, Ryan Aeronautical Co. 





One of the world’s out- 
standing producers of ex- 
haust systems, Ryan Aero- 
nautical Co. has devised 
many ingenious gas, are and 
resistance-welding tech- 
niques to join the intricately 
formed stainless-steel parts 


of exhaust manifolds. 











seem the intense impetus of war, 
the Ryan Aeronautical Co., San 
Diego, Calif., forged ahead in the race 
to develop new welding techniques to 
join stainless steel. Ryan perfected 
rapid welding methods to “stitch” to- 
gether over 100,000 huge stainless-steel 
exhaust manifolds for the engines of 
America’s warplanes. 


Torcu wit Two Tips 


Ryan metallurgists and welding engi- 
neers have devised new fusion tech- 
niques as well as adapted the welding 
procedures of other industries to the 


Fig. 3—The pliers align and hold the edges of a flange for flame tacking. The 
clamp is adjustable to any diameter of these steel sections 
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Fig. 1—This tinique torch, designed 
by Frederick S. Dever, Ryan welding 
supervisor, has two tips 





Fig. 2—Another Dever invention, a 
three-tip welding torch that preheats, 
welds and postheats 


special needs of aviation. Some of 
these unusual innovations may have 
valuable significance for other manu- 
facturers meeting similar problems. 

Frederick S. Dever, welding super- 
visor at Ryan, devised a new type of 
oxy-acetylene gas welding torch which 
has two tips (Fig. 1). This torch steps 
up the production of exhaust systems 
by performing two operations simul- 
taneously; i.e., trimming the extra 
flange metal and welding the seam. 
Previously, it had been necessary to 
trim the flange with a “jitterbug” 
cutter and then tack the sections to- 
gether prior to seam welding. 

The tips of the torch direct the heat 
against opposite sides of the flange. 
The outside tip has a smaller diameter 
because it is the preheating tip. It pre- 
heats the metal and permits the welding 
speed to be raised from 24% to 7% in. 
per minute. One adjustment takes care 
of both tip flames. The increased tem- 
perature derived from the two tips 
strips the flange from the assembly and 
also welds the remaining seam. 

Dever also designed and built a 
welding torch having three tips: a 
special pair of natural gas tips in addi- 
tion to the regular oxy-acetylene tip 
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(Fig. 2). The natural gas is burned 
ahead and behind the welding tip in 
order to preheat and postheat the stain- 
less steel concurrently with welding. 
The postheating is done so that the 
material will not cool too rapidly be- 
hind the weld and cause cracking. 

Stainless steel has a high coefficient 
of expansion, twice that of mild steel, 
and is, therefore, particularly subject 
to distortion. The effect of abrupt heat- 
ing followed by rapid cooling after the 
weld is a scissors-like stress which 
cracks the metal. The greater the weld- 
ing rate, the more pronounced is this 
effect. Yet rapid welding of stainless 
steel is very desirable because it re- 
duces the loss of corrosion resistance 
of the steel. With Dever’s three-tip 
torch, welding speed can be increased 
to six inches a minute with excellent 
results. An additional advantage is the 
prevention of oxidation since the flow 
of postheating gas protects the welded 
area from the air. 

A novel technique is utilized in order 
to prevent oxidation of the internal 
weld seam in long closed sections. 
Natural gas is introduced into one end 
of the structure, and the other end is 
sealed with wet asbestos. As the gas 
burns within the tube, it consumes the 
available oxygen and thereby effec- 
tively prevents the oxidation of the 
weld area. 

Two valuable tools designed to sim- 
plify the welding job are the tacking 
pliers and adjustable clamp (Fig. 3). 
These pliers are used to align and hold 
the edges of a flange for spot tacking 
with a torch. Gas tacking is used in- 
stead of spot-weld tacking on struc- 


Fig. 6—The lower electrode is of 
heat-treated steel, with a copper in- 
sert added for good conductivity 





Fig. 4—These half-stampings are being spot tacked to hold the alignment for 
subsequent oxy-acetylene seam welding (see Fig. 5 on opposite page) 


tures of this type because of their large 
and complex shapes. 

The faces of the pliers are ground 
and hard-faced with a_cobalt-chro- 
mium-tungsten alloy. In addition to the 
claws, there is a metal finger which 
extends down between the flange edges 
and lines them evenly for tacking. The 
clamp, snugly holding the steel sec- 
tions, is an adjustable model which fits 
any diameter. It extends down to a 
special ball-and-socket swivel for posi- 
tioning in any plane. 

The Ryan Aeronautical Co. was one 
of the first aircraft companies to install 
atomic-hydrogen welding equipment 


Fig. 7—This tong-type welding gun 
is used to spot tack engine cowls 
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and one of the first to use it with t! 
light-gauge stainless steels of aviati: 
Ryan designed lightweight elect: 
holders weighing half as much as t! 
standard holders supplied with 
equipment and also a conveyor! 
chine which makes automatic atomi 
hydrogen welding possible at speeds as 
great as 28 in. a minute. This rate 
forms a striking comparison with th 
oxy-acetylene rate of 5 in. per minut 
or the 10 to 12 in. for 
welding. 


met il-au 


Spot-TACKING PROCEDURE 


One of the greatest aids in taking 
the manufacture of exhaust manifolds 
from hand methods to mass production 
was the development of rapid “spot 
tacking” for the assembly of stainless- 
steel half-stampings. Before this inno- 
vation, the half-stampings were taker 
from the drop hammers, thoroughly 
cleaned and assembled with clamps for 
oxy-acetylene seam welding. The part 
had to be very carefully held toget! 
in the clamps so that the edges would 
fit correctly for the seam welding. 

With the new technique (Fig. 4), 
half-stampings are quickly spot-tacke: 
together without the need for adjusting 
holding clamps. The operator merely 
holds the parts in alignment while 
many as 120 spots per minute 


- 


*“Welding Thin-Gauge Stainless 
Wetpoine Enciverr, April 1946. 
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Fig. 5—The twin-tip torch (Fig. 1) becomes a cutting torch as it welds. The 
material melted from the base of the flange forms the weld bead, and the re- 
sulting gap automatically severs the surplus flange stock from the part 


located to stitch the two halves together 
prior to oxy-acetylene seam welding. 
These units are welded with the twin- 
tip torch without added filler material 
(Fig. 5). 


Opp-SHAPED ELECTRODE 


Many unusually shaped electrodes 
are used to spot weld odd or hard-to- 
reach assemblies. Erich Faulwetter, 
sheet-metal supervisor at Ryan, de- 
signed a large lower electrode of heat- 
treated steel with a copper insert (Fig. 
6). The high strength of the steel pre- 
vents deflection. This peculiar looking 
electrode was developed to permit the 
spot welding of an otherwise extremely 
inaccessible structure. The upper elec- 
trode, more conventional in appear- 
ance, is water cooled. 

A tong-type spot-welding gun having 
a mechanically operated pressure de- 
vice has been very useful in the spot 
tacking of an engine cowl (Fig. 7). 
Pressure is exerted by a lever arrange- 
ment. This tool has a solenoid switch 
control to time the discharge of current 
and extra long electrodes that will 
reach remote areas. 

Perhaps the most novel spot welder 
in the Ryan plant is the portable gun 
shown in Fig. 8. Although this welder 
weighs 60 lb, it is easily handled be- 
cause it is suspended by a counter- 
balanced cable which holds it in any 
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position. The electrodes are operated 
by air pressure and water cooled. Be- 
cause its electrodes can be inserted into 
narrow openings having less than 314 
in. of vertical clearance, this gun is 
employed for many difficult jobs such 
as the spot welding of engine cowlings 
and fire walls. 


Some Parts Are FLasH WELDED 


Probably the highest quality weld 
which can be made is accomplished by 
flash-welding machines which bring 
together in butt-to-butt 
fashion and establish an arc between 


two edges 


Fig. 8—A _ suspended, 


anced gun reaches narrow openings 


counterbal- 





them (Fig. 9). When the metal becomes 
molten, the are is extinguished and 
the two edges are pressed together 
(forged) in a shower of sparks. This 
weld will be free of impurities resulting 
from exposure to the atmosphere at 
high temperatures because a blanket of 
molten metal (later expelled) protects 
the plastic weld zone. 

about Ryan’s welding 
methods would be complete without 
mention of the fast, accurate metal-arc 
process. To weld stainless steel, the 
amount and location of the heat appli- 
cation must be closely controlled. By 
varying the current, exactly the right 
amount of heat for good fusion can be 
applied. Careful selection of filler rods 
must be made, however, to insure that 
the added metal will not disturb the 
balance of the stabilizing agent or the 
carbon in the weld metal. 

The contributions which the metal- 
lurgists and other laboratory scientists 
have made to the advancement of weld- 
ing practices are enormous. Working 
with the metallograph, the spectro- 
graph, the carbon determinator and 
many other marvelous research ma- 
chines, they have paved the way for 
future metal progress. While giving 
metallurgists all the credit that is due 
them, let us not forget that the welding 
supervisor, the plant engineer and the 
actual welding operator have also sup- 
plied industry with a generous share of 
their know-how. Most of the stream- 
lined procedures and new devices in 
this field have been introduced by these 
experienced men and women who put 
their practical minds to the solution of 
industry’s practical problems. 


No story 


Fig. 9—Flash welding is also used at 
Ryan, to produce quality welds 
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* MAINTENANCE 


BRAWNY blacksmith at Arvin, Calif., 

learned, much to his regret, that 
there is such a thing as being too 
independent. It was the smith’s habit 
to close up at noon Saturdays, come 
hell or high water. It lacked ten minutes 
of the hour one Saturday when a 
rancher drove up to get a gang-plow 
lever welded. 


The smith said he was closing at 
noon, but would fix the lever on Mon- 
day. The rancher offered to pay him a 
bonus to fix it before quitting, explain- 
ing that at home the boys were plowing 
three shifts daily to get the dirt turned 
over before the fall rains set in. The 
smith did not even bother to argue— 
he merely pulled the door shut and 
clicked the padlock, ending the discus- 
sion abruptly. 


E. O. Mitchell, the rancher concerned 
in the above incident, was annoyed, to 
say the least. He felt that he couldn’t 
afford to be dependent upon such a 
stickler for closing rules as the black- 
smith. “I'll do my own repair work 
hereafter,” he muttered as he drove 
homeward. 


STARTS IN A SHED 


Mitchell and his eldest son rigged up 
a blacksmith shop in an old shed on 
the ranch. They sent back to Ohio for 
a welding outfit, and in a short time 
they were doing all their own shop 
work. 

Neighbors who knew they were 
equipped to repair farm equipment 
soon began dropping in to have a 
sickle-driver welded or a broken clevis 
rejoined. The Mitchells at first helped 
them out as an accommodation, but it 
soon became too much of a burden for 
even a good neighbor to bear. The 
volume of work brought in became so 
great that they were compelled to em- 
ploy additional mechanics and charge 
for the services. 


Last year found them doing a black- 
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The Blacksmith Closed at Noon 


smith and welding business which 
grossed $200,000." Meanwhile, the un- 
obliging smith had asked them to buy 
him out, which they did, lock, stock 
and barrel. It would be interesting to 
speculate as to how much the smith re- 
ceived for the “good-will” of his busi- 
ness. 


While all this was going on, another 
son of E. O. Mitchell graduated from 
the engineering department at Stan- 
ford University. After surveying the 
various opportunities offered, he de- 
cided that the best one was back on the 
farm. A wise decision, for the rural 
blacksmithing and welding shop today 
has 17,000 feet of floor space instead 
of the original 15 by 20 feet. 


Wuat One Man Can Do 


This astonishing example of real 
American initiative was the natural 
outgrowth of conditions and oppor- 
tunities, coupled with the willingness 
of an enterprising American family to 
meet them more than half way. The 
Mitchells had migrated to the San 
Joaquin Valley in 1914, feeling that 
they could do no worse there than they 
had been doing on a tenant farm in 
the Mississippi Valley. 

At first there didn’t seem to be much 
difference, for the senior Mitchell had 
to hire out as a farm hand at $1.50 a 
day. Working on a huge dry-farming 
project near Bakersfield, he took such 
good care of his mules and got so much 
more work done as a result that the 
fareman put him in charge of mule 
conditioning and raised his daily pay 
to $2.50. Months later, the foreman 
got him a job with a threshing outfit 
at $3.50. At the close of the season, the 
thresherman backed him to rent and 
farm 160 acres of his own. 





*Since this article was written, Tar Wepre EnN- 
crnzen is advised of the death of E. O. Mitchell. 
His sons, however, are carrying on the business, 


which was clicking away in high gear according to" 


last reports. 





BY HOWARD KEGLEY 






The energetic farmer took full ad- 
vantage of the opportunity this start 
afforded and went on from there, his 
two strapping sons setting him a fast 
pace. The Mitchells leased and bought 
and farmed, never betting their all on 
any one type of product. Several times 
they got the break of large crops and 
high prices. That they still do some 
volume of farming is apparent from 
the fact that on their ranch they have 
a welded all-metal grain elevator which 
can load a carload of grain an hour, 
day in and day out. This elevator, in- 
cidentally, is available to the entire 
district. 


FarMinc Is Bic Business 


Those whose experience with farms 
is confined to the garden plots of the 
east can scarcely appreciate that farm- 
ing is big business in the San Joaquin 
Valley. Current ranch operations of the 
Mitchell family, for instance, embrace 
260 acres of alfalfa, 322 acres of cot- 
ton, 40 acres of sorghum, 32 acres of 
vineyards, 12 acres of orchards, 1,263 
acres of barley, 6,593 acres of wheat, 
1,730 acres of summer fallow and 4,000 


The late E. O. Mitchell, of Arvin, 

Calif., who founded a welding busi- 

ness when a blacksmith slammed the 
door on a Saturday forenoon 
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Because the local smith was 
unaccommodating in an 
emergency, a rancher and 
his sons started a welding 
business. Last year it grossed 


$200,000. 











acres of pasture. In 1944 they pro- 
duced and marketed 525 bales of cotton 
at $57,750, 240 tons of cotton seed at 
$12,000, 2,080 tons of alfalfa at 
$41,000, 500 tons of sorghum at 
$5,000, 2,300 tons of wheat at $115.,- 
000, 500 tons of barley at $25,000, 
vineyard and orchard products total- 
ing $16,000. 

In addition to the products direct 
from the soil, their 270 dairy cows 
produced 51,600 pounds of milk, their 
contract baling and other services for 
farmers in the neighborhood amounted 
to another $28,000, and their income 
from contract work in leveling, grading 
and plowing farm lands for others 
brought in $90,000. 

In their shops and on the ranch, the 
Mitchells employ from 60 to 140 help- 
ers, depending upon the season of the 
year. Many of their agricultural work- 
ers have college backgrounds. Ambi- 
tious employees are given every 
opportunity to advance. One of the 
Mitchell sons conducts periodically a 
special school for training them to 
weld and do other general shop work. 

From a blacksmith business origi- 
nally confined to general repair work, 
one branch of the Mitchell shop has 


Mitchell’s original welding outfit is still in service in his 
big new plant (see picture at top of page) 





Located on a California ranch, this manufacturing establishment would do 
credit to any metropolitan area. Note the array of farm equipment waiting 


developed into a specialized enterprise. 
The Mitchells have learned from their 
own extensive experiences that almost 
any piece of farm machinery, no matter 
how well made, can be improved by 
minor adjustments or additions. For 
example, they discovered that they 
could increase the value of a certain 
type of seeder by two small, wide-tired 
wheels which follow the furrow and 
press the earth down firmly upon the 
seeds without packing the soil. These 
wheels are now cold pressed and turned 
out in volume. They wouldn’t be worth 
a whoop in Illinois or Iowa, the Mit- 
chells admit, but they are ideally suited 
to the whimsies of the San Joaquin 
Valley lands. 

The Mitchells have also developed a 
lightweight welded cotton trailer which, 
local ranchers claim, will carry almost 
twice as many bales of cotton as the 
ordinary commercial trailer 

For years the Mitchells have done a 
great deal of contract work in land 


grading and leveling for irrigation. 
Before the war, they were turning out 
quantities of soil floats made chiefly of 
planks. Now they are manufacturing 
all-metal floats, which are spot welded 
throughout. 

These are some of the specialties 
which do a particular farming job 
better and cheaper than it was ever 
done before. The Mitchells will tell 
you that welded farm equipment is 
strong and durable and that farmers 
are coming to understand and appreci- 
ate its many advantages. Needless to 
say, the advantages of quick welded 
repairs have long been known on the 
farm. 

In less than 20 years this one Ameri- 
can family has built up a business, in- 
cluding farming and _ blacksmithing, 
which grossed $640,000 in a single 
year. Which goes to show what an in- 
dependent American farmer (who used 
to work for $1.50 a day) can do if he 


has a free rein. 


The original Mitchell shop, located in an old shed, did 
all the ranch shop work and helped out neighbors 
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Photos courtesy The Lincoln Electric Co. 


Fig. 1—General view of newly d¢ 
signed power shovel showing the 
welded tubular boom and dipper 
stick and all-welded outrigger box 


Fig. 2 (middle picture)—Welding 

the beom point sheave unit to the 

tubular boom. The casting is fitted 
inside the tube before welding 


Fig. 3—The mounting for the dip- 
per stick, a saddle-shaped casting, 
is also arc welded to the boom 





Welded fabrication of tu- 


bular assemblies save 40% 


in the manufacturing cost 


of a portable power shovel. 








HE INCREASING trend to arc weld 

ing as a means of fabricating larg: 
machinery and equipment is indicate 
in the redesign of a portable pow 
shovel developed by the Michiga 
Power Shovel Co., Benton Harb 
Mich. The new shovel, designated 
Model T-6-K, has a capacity of 3 
yd and is expected to have wide aj 
plication in the industrial and constru 
tion fields. It is produced by arc wel: 
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* DESIGN 


Power Shovel Redesigned for Welding 


ing at a 40% saving over the pre- 
vious design in which riveted con- 
nections predominated. Greater tor- 
sional stiffness is also provided because 
of the inherent rigidity and strength 
of welded construction. 


WELDED TUBULAR ASSEMBLIES 


The new unit (see Fig. 1) utilizes 
the advantages of welded tubular de- 
sign for both boom and dipper stick 
in place of the former angle and chan- 
nel structures held together by riveting. 
In these two assemblies alone, welding 
made possible a saving in weight 
amounting to one third the weight of 
the original shovel. 

In designing for welding, company 
engineers were careful to choose stand- 
ard shapes and plates that would 
balance the amount of handling and 
welding required against the suitability 
of the material from both functional 
and appearance standpoints. 

In the actual welding, the tubular 
assemblies are positioned for down- 
hand welding. In fabricating the 
boom section, for example, the main 
tubular member is positioned so that 
it can be easily rotated to bring the 
joints in a flat welding position. The 
general method of positioning is 
brought out in Fig. 2. 


Wetpine Castincs To Boom 


In Fig. 2, the operator is fusing the. 


boom point sheave casting to the boom 
end. The casting is fitted inside the 
tube and butt welded without joint 
preparation. A dense bead with good 
penetration is obtained by using 4-in. 
electrodes of AWS E-6012 specifica- 
tions. 

The saddle casting or dipper stick 
mounting is similarly welded to the 
central part of the boom (Fig. 3), 
using %4g¢-in. electrodes of the same 
type for the fillet joints. 

The hinge of the boom is slipped 
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over the end ofthe tubing as shown 
in Fig. 4 and fillet welded solid to the 
tubing with the same 1,-in. electrodes 
used for the pulley casting. The scal- 
lops in the end of this casting were not 
placed there for ornament but to 
provide extra welding area for ad- 
ditional strength at highly stressed 
points. 

The dipper stick consists of two 
lengths of tubing of smaller diameter 
than the boom tubing. These are con- 


BY R. D. LAYMAN 


nected by welding a cross member at 
one end as pictured in Fig. 5. This 
picture also shows how the gear racks 
are skip welded to the tubes. The gear 
racks are of cast alloy steel (SAE 
3140). To fuse them to the tubes, 


seven intermittent weld beads approxi- 
mately 5 in. in length are deposited 
along the joints on each side. A 10-in. 
fillet is deposited at the center to ac- 
commodate the extra load on the 
machine at this point. 





Fig. 4—The hinge is slipped over the end of the boom and fillet welded. The 
scallops provide extra welding area to give additional strength 





Fig. 5—The dipper stick assembly. The alloy-steel gear racks are joined to the 
two lengths of tubing by means of an intermittent welding technique 


























Fig. 2—The vegetable washing machine referred to in the caption for Fig. 1. 
Arrows indicate locations of the journal bearing studs. A similar end plate at 
the opposite side of the unit requires the same stud application 





Fig. 6—The arrows indicate the locations of the stud-welded gear box (A) and 
the sack hooks (B) on a Paramount potato sorting and grading table 











Welded Studs Step up Production 


BY E. A. BONFIELD 


PECIALIZING in the manufacture of 
S vegetable processing equipment 
for canneries, the Paramount Manu 
facturing Co., Stockton, Calif., is more 
or less typical of the many plants who 
are being forced to step up prod: 
tion far beyond prewar levels. Accord 
ing to Joseph B. Schwab, owner and 
manager of the firm, and J. P. Stanley, 
assistant sales and office manager, 
Paramount faces a demand for its 
produce washing, grading, sizing and 
handling equipment that surpasses 
anything in the company’s 20-year 
history. 


More MEN Not THE ANSWER 


Simply adding more men and more 
of the present types of equipment 
wasn’t the answer, Paramount officials 
found. It took too long to obtain and 
install the equipment and to hire and 
train the workers. The only practicable 
way to increase production was to 
modernize production methods. As a 
result, redesigning was done wherever 
necessary in order to accomplish easier 
fabrication or improved product per 
formance. It was also decided to in- 
vestigate and purchase new types of 
immediately-available equipment in- 
cluding stud welders. 

Standardization of designs for com- 
ponent parts and designing for welded 
fabrication to beat the foundry bottle- 
neck on castings were the two first 
steps toward stepped-up production 
without added labor. The third step 
the purchase of automatic stud-weld 
ing equipment—was undertaken after 
shop trials had indicated that this 
versatile process would permit sub- 
stantial savings in fabricating time 
and cost. 

Typical examples of stud-welding 
applications are illustrated in the 
accompanying pictures, reproduced 
through the courtesy of the Nelson 
Sales Corp. Fig. 1 shows Bob LeDoux 
shop foreman, welding studs on end 
plates. These particular studs secure 
the bearing journals for the scrubbing 
roller shafts of a Paramount vegetable 
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Welded studs can be used to 
secure bearings on machin- 
ery or bent to make such 
things as handles and hooks. 
Whatever the application, 
they save production time. 











Ln em 


washing machine (Fig. 2). A water- 
tight stud connection and a smooth 
interior surface are needed. These re- 
were formerly met by 
drilling and countersinking the plate 
\, and %¢ in. and inserting flat-headed 
3¢-in. machine bolts, which were hand 
welded as sketched in Fig. 3. Stud 
welding does the entire job in one 
operation at the rate of 200 or more 
studs per hour. 

The difficulty of obtaining castings 
dictated a change to welded design for 
the gear boxes used on several models 
of Paramount equipment. The old cast 
box required a total of 12 drilled and 
tapped studs for the three bearing 
journals plus four more drilled and 
tapped mounting holes in the base. 
The box is now stud welded (right of 
Fig. 4) at savings of 50% and more 
in time and labor. The handle for the 
cover is merely a large stud which is 
welded in place and then bent as 
shown in the picture. 


quirements 


PoINnTEeD Stups MAKE Hooks 


\ third important “production-in- 
creaser” accomplished through stud 
welding was the installation of sack 
hooks on Paramount bagging or sack- 
ing machines (left of Fig. 4). The 
hooks were formerly hand welded—a 
slow and costly process even with a 
good jig set-up. Now pointed studs 
are welded to the bar stock and then 
bent with a bending tool to the correct 
shape. The process is sketched in Fig. 
5, and the location of both gear box 
and sack hooks on a potato sorting 
and grading table are shown in Fig. 6. 

Several other applications of stud 
welding for fabricating and assembling 
angle-iron framework and _ sheet-steel 
side plates have also resulted in gratify- 
ing savings in time and cost. This is 
all to the good, for Manager Schwab 
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t a 
Fig. 3—Drilling, countersinking 
and manual are welding were all 
needed in the old method of stud 
installation. Now only one opera- 
tion is necessary 
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Fig. 1—Bob LeDoux, shop foreman at Paramount 
ton, Calif., welding studs to hold bearings on a vegetable washing machine 
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Fig. 5——-Sketch showing method 

of making the bag holder hooks. 

Straight pointed studs are welded 

to the frame and then bent to 
the correct shape 





Manefacturing Co., Stock- 




















still has the heat on Production Super- 
visor L. R. Smida and Purchasing 
\gent C. R. Ball to step up production 
to new highs. 


Fig. 4—Welded gear box (right) and bag holder. The old cast gear box re- 
quired drilling and tapping for 16 studs, all of wich are now welded in one ; 
operation. The handle is simply a large stud that kas been bent down after j 
welding, and the hooks on the bag holder are made in the same way | 
/ 
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ig HAS been known for some time 
that most metals can be reduced to 
the state of a finely divided powder, 
and many applications for this useful 
fact have been found by metal in- 
dustries. Until very recently, however, 
all of these were remote from the 


welding field. 
THe “Powper WELD” Process 


Fluxes have been fed through the 
welding flame for several years, but 
nobody thought of a practicable way 
of adding powdered metals to them— 
nobody, that is, but R. A. Wiese, now 
head of Powder Weld Inc., 419 Kent 
Ave., Brooklyn. 

Mr. Wiese is the inventor of a new 
flame process for welding, brazing and 
hard-facing with powdered metals. The 
metal or alloy is mixed with its flux in 
a carefully predetermined portion and 
fed to the work through a flame gen- 
erated and controlled by a preselected 
combination of oxygen with fuel and 
processing gases. 

This development made its initial 
public appearance during the 27th 
National Metal Congress and Exhibi- 
tion in Cleveland last February. 
Visitors to the Powder Weld booth 
were astounded by what they saw 
there. Demonstrations of welding with 
powdered metals and fluxes were con- 





46 
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which powdered metal and fluxes are fed _ 


through the flame. Details are given here 


Something of a sensation has been created 


by a new welding and hard-facing process in 





The equipment in- 
cludes a torch, con- 
trol box, regulating 
valves and a canis- 
ter to hold the 
powdered metals 


ducted. Many varieties of superhard 
metals were overlaid on steel plates 
to demonstrate the speed and depth of 
deposit possible in a _hard-facing. 
Various types of plastics were also 
applied . . . in fact, Inventor Wiese and 
his cohorts explained, the equipment 
is at present finding its greatest im- 
mediate usefulness in the plastics field. 


Metrnop AHEAD oF MATERIALS 


Unfortunately, there are as yet not 
so many powdered metals and alloys 
which may be used for welding, and 
there is also a shortage of fluxes which 
are suitable to being flame fed. The 
method, in other words, is running 
way ahead of its materials. 

The situation is being corrected, of 
course. As far back as the time of the 
Metal Show at least one manufacturer 
of hard-facing alloys had announced 
an overlay especially suited to powder 
welding. Glints in the eyes of many rod 
and flux manufacturers as they walked 
away from the Powder Weld booth 
told the interested observer that think- 
ing along these lines had already 
started. 

Theoretically, the variety of ma- 
terials which may be used in powder 
welding is limited only by: (1) the 
availability of the metal in powdered 
or finely fragmented form and (2) its 


stability in a flame. This leaves th vas 


field wide open for iron, 

aluminum, magnesium, manganes 
nickel, lead, tin, zinc, cadmium ar vit] 
silver . . . and for alloys of all thes 

metals plus alloys containing berylliun he | 
bismuth, boron, carbon, chromium, &% ,; 
cobalt, molybdenum and tungsten. A " 


wide variety of metallic oxides are als 
included. Thus it is probably only 
question of time until powder materials 


have been developed to suit almost a \ 
kind of welding, brazing or hard-facin; me 
application. res 


EQUIPMENT AND GASES 


The equipment consists of a t 
control box with air and gas pressur 
regulating valves and a canister { 
which the powdered materials are fed 
All of these are shown in the accon 
panying picture. The torch, it will b 
noted, much resembles the ordinar 
welding torch in superficial appearar 
but its special patented construct 
differs greatly from either a welding 
or a cutting torch. Difierent also ar 
the three control knobs projecting fron 
the handle. These knobs are part of th 
sixteen independent 
make possible the precise regulatio 
all operating conditions. 

The process ordinarily makes us 
of three gases: oxygen, a fuel gas and 
a cooling or processing gas. The fuel 
gas may be acetylene, hydroge! 
butane, propane or any commercia 
natural or manufactured gas. | 
processing gas 
helium, argon or any more or less i 
gas that is required to create a ~ 





controls whic! 




















may be nitr 
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trolled atmosphere” to meet specified 
conditions. 

The mixture of flux and powdered 
metal is projected through the flame 
cone onto the work by means of the 
independently controlled processing 
gas. The independent sources of gas 
supply at the nozzle may also be used 
to introduce other modifying gases 
within the cone of the flame or around 
the outside. If desired, these gases can 
be made to carry liquid fluxing solu- 
tions by bubbling them through 
prepared solutions. 


Many ContTROLS AVAILABLE 


With this equipment, a_ skilled 
operator can achieve the following 
results : 


Exact control of the amount of flux 
to be used with the metal or alloy. 
This is easy—the mixture is merely 
predetermined and accurately weighed 
before use. 

Accurate control of the amount of 
mixture used per minute or per inch 
of weld or braze. This control is on 
the torch handle, right at the operator’s 
fingertips. . 

Control at the torch handle of the 
flame temperature and atmosphere. 
This is done by regulating the fuel gas 
and oxygen mixture and by the addi- 
tion of processing gas around the 
flame as desired. The processing gas 
is controlled independently of the fuel 
gas and oxygen. 

Control of the temperature of the 
projected metal or alloy. This is 
achieved by employment of the handle 
controls mentioned in the preceding 
paragraph, 

Control of the temperature of the 
target or work surface. This is readily 
effected by increasing or decreasing the 
flame and proportioning the processing 
gas and the material it carries. Both 
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etal in the Flame 


BY CLYDE B. CLASON 


target and material temperatures are 
controllable all the way from “dry ap- 
plications” similar to ordinary metal 
spraying to melting temperatures, 
which give, of course, the highest qual- 
ity of bonding. 


WELDING AND BRAZING 


Powder Weld equipment can be used 
with powdered metals and fluxes to do 
both welding and brazing. As previ- 
ously explained, however, welding ap- 
plications are restricted by the limited 
variety of powdered metals and suitable 
fluxes at present available. Using ordi- 
nary filler rods and fluxes, the equip- 
ment may be employed to weld or braze 
like any other torch plus the extra ad- 
vantage of a controlled atmosphere at 
the point of deposit. The torch can also 
be used without the processing gas as 
a conventional welding or brazing 





torch, and its performance in this re- 
gard is said to be excellent. 

As previously stated, Powder Weld 
equipment can be used by the plastics 
industry to apply such chemical com- 
positions as polythene, some polyvinyls, 
some silicones and some elastomers. 
This is a rapidly expanding field. Glass- 
forming compositions such as silica and 
other frits resulting in enamels and 
glazed coatings can also be applied in 
the same manner. 

As far as the welding industry is con- 
cerned, the greatest immediate oppor- 
tunity for use of the Powder Weld 
process is in hard-facing. There are 
certain alloys so hard that hitherto it 
has been virtually impossible to make 
use of them. Powder Weld, its sponsors 
claim, applies these hard-to-handle al- 
loys rapidly and economically, in any 
desired thickness. Everything from 
small tools to large steel machinery 


Steps in the hard-facing of a pump sleeve by the powdered-metal method. Left 
to right: sleeve with undercut and blasted surface; sleeve with deposited overlay ; 
sleeve after fusing deposit in controlled-atmosphere furnace; sleeve finish ground 





Courtesy, Wall-Colmonoy Corp. 
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parts may be hard-faced by this new 
process. 


Harp-Facine Process 


A special hard-facing process that 
makes use of Powder Weld equipment 
has been developed by the Wall-Colmo- 
noy Corp., Detroit. This process bonds 
sprayed metal particles onto a prepared 
surface and subsequently fuses the de- 
posited particles to each other and to 
the base metal to produce a dense, 
wear-and-corrosion-resistant surface. A 
special nickel-chrome-boron alloy hav- 
ing a hardness of 56-62 Rockwell C is 
used in powder form. 

The new part of this process, and 
the part in which it differs from con- 
ventional metal spraying, lies in the 
bonding of the sprayed particles at tem- 
peratures between 1,850 and 2,050 F. 
This renders it suitable for a wide 
range of surfacing applications for 
which metallizing could not be used be- 
cause of the weakness of the bond. 

The first step necessary in apply- 
ing an overlay by this method is to un- 
dercut the surface to the proper amount. 
In a plug gauge, for example, the base 
metal should be undercut 1/32 in. on 
the diameter so that when the gauge is 
finish ground there will be a 1/64 in. 
layer of hard-facing alloy remaining. 

Step No. 2 is to grit blast the under- 
cut surface with medium steel grit. 
Blasting is necessary, as in metallizing, 
in order to obtain a mechanical bond to 
hold the sprayed metal in place until a 
fusion bond has been established. How- 
ever, the steel grit may be smaller than 
that ordinarily used to prepare a sur- 
face for metallizing, and the blasting 
is carried on only long enough to re- 
move the surface luster. It is desirable 
to flame spray the blasted surface as 
soon as possible after preparation, be- 
fore an oxide film has a chance to form. 


Prastic-CoaTep FILLter Rop 


Flame spraying, the third step in this 
new overlaying process, may be done 
with either the Powder Weld torch tool 
system or with a metallizing gun using 
a special prepared rod of the nickel- 
chrome-boron alloy. The latter rod is 
made by pressing the powdered metal 
with a plastic binder. In _ passing 
through the flame, the plastic burns 
away completely, leaving no residue to 
contaminate the overlay. The burning 
plastic produces a reducing atmos- 
phere, which surrounds the sprayed 





metal particles and thus keeps oxida- 
tion to the minimum. Since this type 
of rod is available only in 1%-in. di- 
ameter and 3-ft lengths, the operator 
must be watchful to attend the gun con- 
stantly. Less air pressure is required 
to spray the plastic-bonded rod than is 
required for ordinary metallizing wire 
of the same diameter. This is because 
the metal particles are already in finely 
divided form and it is not necessary to 
atomize them by means of a high-ve- 
locity stream of air. 

‘Whether metallizing or Powder Weld 
equipment is used for spraying, it is 
necessary to adjust the gases so as to 
obtain a light gray deposit. Ordinarily, 
a coating 1/32 in. thick is sufficient as 
this allows 1/64 in. to be removed in 
finishing and leaves 1/64 in. of overlay 
on the work. In cases where the alloy 
is applied chiefly for corrosion resist- 
ance, a layer 0.005 to 1/64 in. thick 
is generally sufficient if no finish grind- 
ing is necessary. 

Shrinkage to the extent of 15 to 20% 
of the overlay depth occurs during the 
bonding operation, and it is always 
necessary to allow for this when coat- 
ing parts which must be finished to a 
specified dimension. 


MeEtTHOps oF BonDING 


The final step in the process is the 
bonding of the sprayed particles to 
each other and to the parent metal. 
This may be done with either the 
Powder Weld torch or an ordinary 
welding torch if there are only a few 
small, flat pieces to be bonded. If the 
coated article is large and flat, how- 
ever, or/if there are a large number of 


small pieces to be bonded, it 
more economical to use a controlled 
atmosphere furnace. With cylindrica 
pieces, an induction heater may he use, 
to good advantage. 

The temperature required for bond. 
ing is approximately the same in ever, 
method, that is from 1,850 to 2.050 5 
Temperatures on the low side can }; 
used when bonding is done in a fyy. 
nace in an atmosphere having a high 
hydrogen content. Temperatures on th 
high side are needed, however, in oy. 

















dinary brazing furnaces with cracke) 
gas atmospheres. The optimum bond 
ing temperatures for the welding tore! 
or the induction heater may be eas'] 
found with a little experimentation. 
If the preparation, spraying and 






bonding operations have been proper 
done, the resulting overlay will have ; 
smooth, shiny surface and a hardness 
testing 55 to 60 Rockwell C scale. Be. 
cause of the thin overlay obtained by 
this process, it is necessary to tak 
hardness readings on the Rockwell 4 
scale and then convert them to th 
C scale. 

Bonding is made possible by the for 
mation of an alloy of the base metal 
and the lower-melting constituents 0! 
the hard-facing. Photomicrographs als 
reveal a penetration into the has 
metal, which may extend for some dis 
tance, especially in the case of cast iron 

With proper processing, there wil 
be obtained a fused bond which holds 
the overlay to the base metal under al! 
conditions of service. And the sprayed 
and bonded deposit will have the sam 
resistance to wear, corrosion and gall 
ing of the cast or torch-welded alloy. 



































































































M* and Mrs. John 
Q. Public prefer 
to buy welded prod- 
ucts and will respond 
gratifyingly to the use 
of that word in ad- 
vertisements. And the 
further description, 
“electronically weld- 
ed,” has true word 
magic to boost sales, 
thinks the advertising 
department of a large 
and prosperous Chi- 
cago department store. 
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« PRODUCTION 





Fig. 1—Welded hobby horses, teeter-totter and baby walker manufactured by Houck Bros., Los 
Angeles. Their steel frameworks are sufficiently rugged to stand up under Junior’s Commando tactics 


All-Welded Steel Playthings 


O™ factor common to most play- 
things is that they are not very 
rugged. Come next Christmas, Junior's 
pride and joy of the year before is 
quite wobbly or but a memory. The 
young man has the capacity and in- 
clination to make himself a vigorous 
testing unit, with the ability to apply 
an ingenious variety of stresses and 
impacts. ; 


Toys THat Can Take It 


But when Junior and his playmates 
apply their collective playful vigor to 
the strenuous treatment of all-steel 
welded playthings, their parents are 
due for a surprise. These toys will 
stand the gaff and are most likely to 
stay whole and in good working con- 
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dition even unto the next generation. 

Prime examples of playthings or 
toys employing the welded technique 
in their manufacture are the teeter- 
totter, hobby horses and baby walker 
shown in the process of final develop- 
ment, Fig. 1. These are products of 
Houck Brothers, toy manufacturer of 
Los Angeles. The larger hobby horse 


has an overall length of 36 in., the 
teeter-totter one of 63 in. Height to the 
seats is 164% in. A 

With supplies of steel again becom- 
ing available in any form desired, it 
may be expected that many more play- 
things will be designed for manufacture 
by welded fabrication. In addition to 
greatly added durability and easy 
adaptation to nearly any type of de- 
sign, the cost factor is decidedly favor- 
able, even for comparatively small 
quantities. Also, as will be further 
outlined, the jigs and fixtures required 
are relatively simple and inexpensive. 


CONSTRUCTION OF ROCKER 


The lower rocker part of both the 
teeter-totter and hobby horse is con- 
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Fig. 2—The same rocker arm is used for both the hobby horse and the teeter- 
totter. Below are the 14 parts from which the rocker unit is made 


structed from 14 parts (see Fig. 2). 
The top of the welded unit is a steel 
channel measuring 1 by % by 1% in. 
Holes are punched in the channel for 
attachment of the seat or seats and 
head brackets. 

The rockers and the four supports 
running up to the center part of the 
channel are cut from %-in. mild-steel 
rounds. The foot rest (two rests on 
the teeter-totter) is also made from 
¥4-in. steel rod and welded to the sup- 
porting rods. The castors at each end 
are inserted in and welded to short 
lengths of 44-in. pipe, which, in turn, 
are welded to crosspieces of 3@-in. rod. 

The head bracket is made from six 
pieces which are shown in the center 
of the lower part of Fig. 2. The 
bracket’s base is a piece of channel, | 
by % by \% in. and measuring 11 in. 
long. A bolt is welded to it to permit 
the bracket to be bolted to the main 
channel. The other components of the 
head bracket are two steel bars 0.062 
by \% in. by 6 in. long, another 6-in. 
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Fig. 5—Welding a castor subassembly. On the same table to which this jig is 
attached is the revolving jig used to weld the head brackets 





length 0.062 by *4-in. and th 
bar. The latter is a *4-in. tub 
long, with its rough ends prot 
rubber caps. fits W! 
A piece of 1-in. steel rod, 8 
is welded to the underside of t! 
channel, back of the seat, to 
balance the head and head brack A 
and keep the hobby horse level w| are 
not in use. This is not necessary t} are 
teeter-totter. The latter toy ‘am 
second head assembly and a ] and | 
seat assembly, the seats being bol Org 
to 1 in. steel tubing 26 in. long. onus 


CUTTING AND WELDING 


All heavier parts are cut to size {i a 
20-ft and 30-ft lengths of stock : po 
abrasive cut-off (Fig. 3), using a = 
18-in. diameter by 1-in. abrasiy 
Bar stock is cut on a small hand shear me 
The cut-off disc leaves a minim _ 
burrs, which, on small parts, a 
moved in a tumbling barrel. 0; 
larger parts, excessive burrs that 
not burn away in welding are gr 
down with a pedestal grinder. 

Working at capacity, mor : 
140 of these toys can be completed Be "~ 
daily in one eight hour shift. T! ‘ 
work is done in six welding boot 
each 7 by 81% ft, equipped with 
standard makes of a-c welders ha 
ratings of from 150 to 200 amp. \ 
of the welding is done with 
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£.0013 (all-position) electrodes with 
in. coated electrodes for chrome- 
moly steel being used for the poorer 
fits where more fill is required. 


Jic FoR Main ASSEMBLY 


{ll of the parts of the main assembly 
are placed in one jig (Fig. 4) and 
are held by eight aviation-type toggle 
clamps. The jig revolves in a pipe base 
and can be set in any position in a 180- 
degree arc. It also turns on its hori- 
zontal axis and so can be tipped from 
side to side for accessibility in weld- 
ing. The assembly is placed on one 
side, and welds are made in ten posi- 
tions; then it is turned around and 
placed on the other side of the jig for 
ten more welds, followed by two welds 
on the inside on each end in the up- 
right position. Loading, welding and 
unloading take about 12 minutes per 
assembly. 

The last four welds mentioned are 
to attach the castor subassemblies, the 
fabrication of which is shown in Fig. 5. 
The cross rod and castor-holding pipe 
are held in position in a vise, and the 
weld is made on one side. The subas- 
sembly is next turned completely over, 
and a weld is made on the other side 
through a hole in the vise-holding 
plate. The castor is then inserted and 
welded to the pipe. This welding in 


three positions can be done at the rate 


of about 35 units per hour. 

The head bracket welding jig is 
also shown in the same picture (Fig. 
5). This jig revolves on the base plate 
for easy accessibility to five welding 
positions. Twenty head brackets per 
hour is a normal production. 


Previous Propucrion METHOD 


Many improvements have been made 
since Houck Brothers purchased the 
plant from the California Aircraft 
Welding Company. Steel tubing was 
used instead of 3-in. rod in the first 
toys. Though offering weight advan- 
tages, the tubing was more difficult to 
weld and was subject to blowholes, 
which did not show up until the pick- 
ling prior to painting. The rod is also 
easier to restore to shape if the com- 
pleted unit happens to be subjected to 
heavy pressure or severe impact that 
will cause distortion. 

As evidence of the progress that has 
been made, it is interesting to compare 
the old and new procedures. The old 
method of production followed this 
procedure: 

(1) Tacking was done in the placing 
jig in six positions on each rocker. 

(2) The castor subassemblies and 
foot rest or rests were tacked on in 
another jig. 

(3) Finish welding was done in a 
third jig. 





Fig. 4—Jig for the main subassembly. It revolves in its pipe base, can be 
locked in any position in a 180-deg are. It can also be tipped vertically 
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Fig. 3—Abrasive cut-off for steel 
Here Manager Rollie Houck 
is using it to cut a 3-in. rod 


stock. 


(4) Castor subassemblies were 
tacked together without the use of 
a jig. Production was slow and non- 
uniform. 

(5) The 


alone was 


head bracket 
welded by the 


assembly 
present 
method. 


FINAL STEPS 


Any additional grinding and buffing 


required is done on _ motor-driven 
grinder. The assemblies are then 


degreased, pickled, painted and deco- 
rated. Decorations on the wooden 
heads is applied by the silk-screen 
process. After final inspection, the 
parts are wrapped and packed. The 
head assemblies and seats will be at- 
tached with bolts by the recipients—a 
nice job for Father on Christmas Eve. 

This small plant of 3,200 sq ft floor 
space is used also for welding job work. 
Its equipment includes a Heliare weld- 
ing outfit, an oxy-acetylene cutting 
torch and six welding torches, a porta- 
ble flexible-shaft grinder, three drill 
presses, a punch press, work benches, 
racks, cleaning, pickling, 
and decorating equipment. 
Supplies or materials in transit are 
handled in four-wheeled, deep dolly 
trucks 30 by 30 by 30 in. These were 
fabricated from welded tubing and 
lined with sheet steel. 

In comparison with the dollar value 
of its capacity production, the capital 
investment of this plant is remarkably 
low. The story of these welded play- 
things that Junior can’t break should 
suggest some good ideas to other small 
(or even large) businesses. 
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* Part One—The present 
favorable status of a-c weld- 
ing is due to a number of 
factors, thinks this author, 
not the least being the 
development of superior 
equipment and electrodes. 


| * Speed shows a-c welding being 
used as a repair process as long 
ago as World War I. But it did not 
share in the rapid growth of the metal- 
arc process in general that occurred 
between the two major world wars, 
largely because of the lack of a-c arc 
stability. The bare or lightly coated 
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Fig. 1—Typical gapped seam de- 
signed to reduce chipping in welded 
pressure vessels of ASME U-69 type 
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Fig. 3—Plan of machine base with 
many corners to be fillet welded 
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* OPERATION 





A-€ Welding 
Status in 1946 


types of electrodes on the market in 
the early days of are welding greatly 
restricted the use of a-c welding. 


E-6010 Favorep D-C 


This was also true of the first heavily 
coated electrode, the AWS E-6010 
type, which exhibited its best operat- 
ing qualities with direct current, 
reverse polarity. This all-position elec- 
trode has been enormously popular, 
enjoying a greater sale than all other 
electrode types combined, and _ its 
preeminent position remained unchal- 
lenged throughout the war period. 
Postwar sales, however, indicate that 
the E-6010 electrode is now losing 
ground to the all-position E-6012 and 
E-6013 types, while E-6020 electrodes 
are continuing to gain in applications 
in which the work can be positioned. 
It is significant that the E-6012, E-6013 
and E-6020 types are all suitable for 
a-c welding. 

From the early thirties until the 
present, the growth of a-c welding has 
steadily continued in large fabricating 
plants. This has not been equally true 
of small shops because too many weld- 
ing jobs were outside the scope of 
operations of the early a-c welding. 
As late as the beginning of the war, a 
small shop might have been restricted 
to the selection of a d-c welder only. 
But a big change in the situation was 
effected by the war, the War Produc- 
tion Board and hard-working elec- 
trode designers. 

The WPB favored a-c equipment 
because less critical materials were re- 
quired in the fabrication of a welding 
transformer than in a motor-generator 
set. The widespread war applications 


BY ORVILLE T. BARNETT 


Production Engineer, Welding Div. 
Metal & Thermit Corp. 


of a-c welders quickly led to a swelling 
chorus of demands for more a-c elec. 
trode types. Among the war babies 
was the E-6011, the a-c twin of the 
popular E-6010 type. An even more 
spectacular accomplishment was the 
introduction of a complete line of 
a-c/d-c stainless electrodes. 

A-c welding enthusiasts belong to 
the chicken-or-the-egg school of 
debaters. Electrode manufacturers 
claim that the rebirth of a-c welding 
was made possible because of such 
electrodes as the E-6012, E-6013 and 


E-6020 grades. On the other hand, . 


transformer manufacturers claim that 
the increased application of a-c weld. 
ing resulted in the new electrode types 
and thereby increased the sales of 
electrodes. As with most arguments, 
there is truth on both sides. 

A detailed review of the reasons for 
using a-c welding processes will now 
be undertaken. To be entirely fair, 
deficiencies as well as advantages will 
be reported. 

The four principal advantages 
claimed for a-c welding are: (1) free- 
dom from magnetic blow; (2) in- 
creased production; (3) low power 
consumption and (4) low cost main- 
tenance. Of these four, FREEDOM 
FROM Macnetic BLow deserves to be 
printed in capital letters as it will come 
up again and again. 


A Macnetic TEMPEST 


Most welding engineers are familiar 
with the troubles caused by arc blow, 
but the weldor can give the best—and 
properly profane—discussion of this 
topic. “Blow” is not a misnomer as the 
magnetic forces whip the molten poo! 
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Courtesy, Ross Heater Mjg. Co., Inc., Buffalo 





The shell for this 27,500 sq ft surface condenser was welded with a-c equipment 
using E-6020 electrodes. Because of the many corners involved and the high 
amperages employed, are blow would otherwise have been a bad problem 


and liquid slag in much the same 
manner as the wind creates waves. 
Under severe conditions of arc blow, 
it is virtually impossible to produce 
a weld of good internal quality or 
neat external appearance. 

With d-c welders, the influences of 
arc blow can be minimized in several 
ways such as changing the location of 
the ground, reversing the direction of 
welding, welding end dams at the ex- 
tremities of joints and using per- 
manent or electromagnets. All of these 
require time. Where the weldor is 
paid by the hour, management pays 
good money for the time he must 
spend in relocating grounds. Where 
payment is made on a straight piece- 
work basis, it is the weldor who is 
penalized for the effort he expends in 
counteracting arc disturbances. 

A-e welding, it must be emphasized, 
does not mean the complete elimi- 
nation of are disturbances. However, 
the reduction in interference is so 
striking as to be responsible for the 
claim that all of the blow is gone. 

Are blow has proved especially dif- 
ficult in five particular applications: 
(|) gapped seams in lighter sections; 
(2) ends of straight runs in deep- 
groove welding; (3) fillet welds in- 
volving corners; (4) deep-fillet welding 
and (5) the ends of straight runs of 
horizontal fillets. A brief discussion 

f each of these will be given. 


; 
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WeLtpinc a GAappep SEAM 


Fig. 1 illustrates a gapped seam de- 
signed to reduce the amount of back 
chipping required for ASME U-69 
pressure vessels. To secure the utmost 
labor-saving advantage from a joint 
design of this type, uniform penetra- 
tion of the first bead deposited in the 
grooved portion is essential. The first 
welding run is made in the flat posi- 
tion while the shell is rolled through 
180 deg. 

The gap creates extreme magnetic 
blow with d-c, but a-c welding with 
E-6011 electrodes provides excellent 
penetration undisturbed by magnetic 
forces. After the first bead has been 
laid, a light chipping or gouging opera- 
tion is completed. The weld is then 
finished with a single run. Not only 
is chipping less costly, but the weld 
metal is of X-ray quality and the weld- 
ing time is also reduced. 


Deep U-Grooves 


Magnetic disturbances at the ends 
of the seam are quite pronounced 
where straight runs of deep U-grooves 
(Fig. 2) are being welded. One ac- 
cepted method of combating the blow 
is to weld end dams to the outside 
edges of the joint. Welded all around, 
these dams provide a receptacle for 
the liquid steel and a path for the 


magnetic forces. However, production 
time and effort must be devoted to 
combating magretic blow instead of 
to the deposition of weld metal. 

With deep grooves, a-c welding 
provides two definite advantages ob- 
servable in X-ray and in cost studies, 
The X-rays reveal that the ends of the 
seam exhibit the same high quality as 
the center of the weld. ‘Time-study rec- 
ords show that less production time is 
consumed with blow-free a-c welding. 


Corners AND Deep FILLets 


Units such as heavy machine bases 
(Fig. 3) and press frames can hardly 
be constructed without corners—a 
prolific source of arc blow. The in- 
tensity of magnetic forces is a function 
of the amperage of the current, which 
explains the greatly magnified effects 
of are blow when large-diameter elec- 
trodes are being employed at high- 
current values. Frequently, the forces 
of magnetic blow become so violent in 
a corner that a truly herculean effort 
is required to overcome them in d-c 
welding. These same forces, however, 
are quite docile with a-c. 

The gospel of the deep-fillet proce- 
dure was given considerable emphasis 
during the war period when there were 
many newcomers in the field of heavy 
welded construction. In this technique, 
the influence of are blow took the form 
pictured in Fig. 4. In Sketch A, 
magnetic effects prevented the arc from 
digging into the root of the fillet. 
Sketch B depicts the relatively deeper 
penetration that is obtained without 
magnetic interference. Penetration in 
deep fillets is sometimes facilitated by 
a small, controlled gap utilizing 
spacers. In such cases, the importance 
of minimizing magnetic fields becomes 
all the more important. 


Arc ‘Biow at ENpDs 


Anyone who has ever welded 
straight runs of horizontal fillets like 
the one shown in Fig. 5 has an un- 
forgettable impression of the troubles 
are blow creates at the beginning and 
end of each weld. A-c corrects the un- 
favorable condition, thereby improv- 
ing the appearance of the weld at both 
ends and increasing the speed with 
which the metal can be deposited. 

So far this discussion has been 
largely directed at heavy fabrication, 
but the use of a-c welding on sheet 
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Fig. 4—“A” depicts 
shallow penetration 
influenced by are 
blow while “B” 
depicts deep pene- 
tration undisturbed 
by magnetic effects 
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metal and light-gauge aircraft tubing 
should not be overlooked. E-6013 elec- 
trodes were originally developed for 
the low open-circuit voltages needed 
in such applications. Additional arc 
stability has been furnished in some 
welders by superimposing high fre- 
quencies on the normal a-c frequency. 
Better striking characteristics in the 
welding of thin metals, quick arc 
recovery and special equipment to fill 
craters have also been provided. 


Tuat Sarery ANGLE 


Where weldors have been  ac- 
customed to d-c, a resistance to chang- 
ing to a-c will be encountered. Very 
often this resistance will be reinforced 
by the feeling that a-c units are less 
safe than d-c equipment. Let’s look 
into that question for a minute. 

Electrical and safety engineers know 
that alternating current has a greater 
physiological shock effect upon the 
human system than direct current of 
comparable voltage. However, the 
sharper bite of a-c tends to make the 
weldor a bit more safety conscious 
than he is with d-c, and the average 
weldor is more careful when he is 
doing a-c welding. 

Welding is not inherently a hazard- 
ous occupation. True, men have been 
killed with both a-c and d-c welding 
equipment. In every case, however, ex- 
treme carelessness was _ responsible. 
When a-c welders are used under the 
proper conditions, the record shows 
a high degree of safety. To wear sweat- 
soaked clothes in restricted spaces is 
about as hazardous as to play with 
the light switch while standing in the 
bathtub at home. 

Considerable emphasis was placed 
for a time on using a-c transformers 
at lower open-circuit voltages. This 
may be satisfactory on light work, but 
heavy work needs the higher voltages. 
Human care and proper safety devices 
are the true answer. 


S4 


CuRRENT ADJUSTMENTS 


Two types of current selection are 
available in a-c welders. The plug-in 
type uses a series of resistors to 
provide current increments, eliminat- 
ing the use of handwheels and moving 
parts. “Stepless” current selection, the 
second method, usually is accom- 
plished by means of a movable coil. 
The later machines incorporating the 
stepless arrangement are more easily 
adjustable than the early types were. 

With regard to operating costs, 
transformers consume very little cur- 
rent while idle as compared with the 
current that is needed to keep a motor- 
generator set turning. Since idle time 
may be as high as two thirds of the 
total operating time of the equipment, 
this fact well merits consideration. 
Efficiencies of power use are high in 
a-c welders, but power factors are 
poor. The latter condition is corrected 
through built-in capacitors or by add- 
ing condensers to the main plant 
power lines. Leading power factor cor- 
rection is, in fact, possible, thereby off- 
setting some of the normal power fac- 
tor penalties of the many induction 
motors found in most plants. 














Usually, a-c welders are of greate; 
rated capacities for comparable ap. 
plications, particularly in the sizes re. 
quired for heavy work. Thus a 500. 
amp a-c welding transformer is com. 
parable to a 400-amp d-c welder. 


Less MAINTENANCE 


A-c welder maintenance costs are 
less than d-c equipment because of the 
absence of moving parts (other than 
cooling fans and bearings for current. 
adjusting mechanisms). Brush main- 
tenance and bearing inspection are un- 
necessary. For these reasons, a 
regular overhaul of a-c equipment 
needs to be done at rather infrequent 
intervals compared with the main. 
tenance programs for d-c machines. 

To summarize, the reasons for using 
a-c include: less arc blow, greater 
production welding speeds, more ef- 
ficient use of current and lower main- 
tenance costs. Disadvantages include 
the inability to weld a few non-ferrous 
materials, a possibly greater shock 
hazard and the need for power factor 
correction and proper distribution of 
the single-phase welding load. Also the 
use of safety devices to create low 
open-circuit voltages while the arc is 
inoperative tends to slow production 
All in all, the advantages outweigh the 
disadvantages, as is evidenced by the 
steady increase in a-c welding ap- 
plications throughout industry. 





The second part of this article, to be 
published in the July issue, will be 
devoted to the many electrode types 
available to users of a-c welding. 





Fig. 5—How are blow occurs at the two ends of horizontal fillet welds 
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HE STANDARD steel compositions 
‘T conan used in the petroleum 
and chemical industries for tubing and 
piping are well defined by various 
specifications of the American Society 
for Testing Materials and other techni- 
cal organizations. The commonly en- 
countered steels are separated into 
groups according to their composition 
and properties. It is the purpose of 
this article to discuss the relation of 
the constituents to the properties of the 
steels, as well as their suggested uses 
and fabrication and welding character- 
istics. 

These steels may be divided into 
ten groups: 


Ordinary low-carbon steels 

High-tensile strength steels 

Sub-zero steels 

Carbon-molybdenum steels 

16% chromium, %%% 

lybdenum steels 

6. 2% chromium-molybdenum 
steels 

7. 46% chromium-molybde- 
num steels 

8. 9% chromium, 1% molyb- 
denum steels 

9. 12% chromium steels 

10. 18% chromium, 8% nickel 

steels 


wh — 


> 


mo- 


Low-CarRBON STEELS 


This group is the most common and 
the least expensive of all the steels since 
it contains no special alloying ele- 
ments. These steels depend primarily 
on carbon and manganese for their 
strength; the former element is usually 
held below 0.25% and the latter below 
1.00%. Tensile strength will ordinari- 
ly vary between 55,000 and 70,000 psi. 

While resistant to a great many 
types of chemicals and atmospheres, 
low-carbon steels possess the least cor- 
rosion resistance of all the steels. They 
harden only slightly when cooled from 
above the critical range, that is from 
above 1,575 F. However, they are 
easily fabricated and do not usually 
require preheating except when the 
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Steel for Petroleum Piping 





BY R. J. PASS 


Tempil Corporation 


carbon is on the high side, the sections 
are heavy, or the atmospheric temper- 
ature is low. Under these conditions, 
preheating temperatures in the range 





The selection of the proper 
steel for a particular piping 
application is extremely im- 
portant. This article gives 
the compositions and prop- 
erties of steels in the differ- 
ent groups and tells how 


they may best be welded. 




































































































































































































































































Table 1. Metals Preheating Chart 
: RECOM- 
METAL METAL MENDED 
GROUP DESIGNATION Cc. PREHEAT | nove: This chart shows 
Piain Carbon Steel Below .20}| Up to 200°F recommended Preheat 
a ~~ Plain Carbon Steel 20-30 | 200°F-300°F temperatures for Weld- 
STEELS Piain Carbon Steel -30-.45 300°F-S00°F ing. In hard-facing, 
Piain Carbon Steel |__.45-.80 500°F-800°F preheat temperatures 
CARBON Carbon Moly Steel -10-.20 300°F-500°F higher than indicated 
MOLY Carbon Moly Steel .20-.30 400°F-600°F are sometimes required 
STEELS Carbon Moly Steel 30-.35 | 500°F-800°F depending on size and 
Silicon Structural Steel 35 300°F-S00°F shape of the part and 
Medium Manganese Stee! .20-.25 300°F-500°F the type of hard-facing 
MANGANESE | SAE T 1330 Steel 30 400°F-600°F alloy to be applied. 
STEELS SAE T 1340 Steel 40 500°F-800°F 
SAE T 1350 Steel -50 600°F-900°F 
12% Manganese Steel 1.25 Usually not PRE-HEATING 
_Manganese Moly Steel .20 300°F-500°F PRIOR TO 
Manten Steel 30 Max. | 400°F-600°F WELDING 
HIGH Armco High Tensile Steel | .12 Max | Up to 200°F 
py R Steel "12 Max. | Up to 300°F Witt 
Nax High Tensile Steel 15-25 | Up to 300°F 
(SEE ALSO | Cromansil Steel -14Max. | 300°F-400°F | 1. Eliminate the danger of 
Corten Steel -12 Max. | 200°F-400°F formation of crechn. 
= a : 200°F-600° 
_SAE 2015 Steel 10-20 | Up to 300°F [| 2. Reduce distortion. 
SAE 2115 Steel -10-.20 | 200°F-300°F 
214% Nickel Steel 10.20 | 200°Fa00°F | >- Reduce or prevent 
ao SAE 2315 Steel 15 200°F-500°F Shrinkage Stresses. 
SAE 2320 Steel -20 200°F-500°F 
SAE 2330 Steel 30 300°F600°F i THE NEED FOR PRE- 
2340 Steel 40} _400°F-700°F_T HEATING INCREASES 
SAE 3115 Steel 1S 200°F400°F [aS THE FOLLOWING 
SAE 3125 Steel 25 300°F-500°F JF ACTORS ARE 
SAE 3130 Steel 30 400°F-700°F_| CHANGED. 
SAE 3140 Steel 40 500°F-800°F 
MEDIUM SAE 3150 Steel 50 600°F-900°F 
1. The larger the mass 
NICKEL | “SAE 3215 Steel "15 | _300°F-S00°F ———, 
CHROMIUM | SAE 3230 Steel 30 S00°F-700°F 
STEELS SAE 3240 Stee! 40 700°F-1000°F | 2. The lower the tem- 
SAE 3250 Steel 50 900°F-1100°F perature of the pieces 
SAE 3315 Steel 15 500°F-700°F being welded. 
Lo 3325 Steel » eee 3. The lower the atmos- 
3435 Steel - = heric t ature. 
SAE 3450 Stee! 50 | sorry) Pr “emer 
Y SAE 4140 Steel 40 600°F-300°F 4. The smaller the weld 
MOL SAE 4340 Steel 7) 700°F 900°F rod in diameter. 
CHROMIUM | SAE 4615 Steel 15 400°F-600°F | 5. the greater the speed 
SAE 4630 Steel 30 500°F-700°F of welding. 
CHROMIUM 
CKEL SAE 4640 Steel 40 600°F-800°F 
SAE 4820 Steel 20 600°F. 800°F 6. The higher the Car- 
"2% Cr.-4a% Mo. Steel Up to .15 | 400°F 600°F bon content of the 
cusome | 2% Cr-¥2% Mo. Steel 15.25 | 500°F-800°F steel. 
MOLY 2% Cr.-1% Mo. Steel Upto .15 | 500°F-700°F | 7. The higher the Man- 
STEELS Cr.-1% Mo. Steel 15-25 | 600°F. ganese content. 
MEDIUM 5% Cr.-l2% Mo. Steel Up to .15 | 500°F-800°F 4 
CHROME | 5% Cr.-14% Mo. Steel 15-25 | 600°F-900°F | & The greater _ a 
MOLY STEELS |"go, Gra 15 Max. | 600°F-900°F_| ley content in air 
PLAIN HIGH 12-14% Cr. Type 410 10 300°F-500°F hardening steels. 
CHROMIUM | 16-18% Cr. Type 430 -10 300°F.500°F_ | 9. The more the air har- 
4 446 -10 ~200°F-500°F | dening capacity of the 
18% Cr. 8% Ni. Type 304 07 Usually De steel. 
HIGH 25-12 Type 309 at Not Reg Rogave 10. The more complicat- 
NICKEL | 25-20 Type 310 ~ it Mor Be ed the shape or sec- 
STAINLESS | 18-8 Cb. Type 347 : to tion of the parts. 
STEELS _18-8 Mo. Type 316 07 Remove Chill 
18-8 Mo. 317 ei 























Courtesy Tempil Corp. (Copyrighted 1941) 
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Courtesy, Tube Turns, Inc. 








Welding fittings such as the tee 

and elbows pictured greatly simplify 

welded pipe installations in oil refin- 
eries and chemical plants 











of 150-300 F are recommended. When 
welded joints are to be subjected to the 
more severe types of service, stress re- 
lieving at 1,100-1,200 F for one hour 
per inch of thickness is advisable. 

This ordinary type of steel may be 
selected when exposure to corrosion 
is not severe, when the operating tem- 
perature is not too high and where 
an inexpensive metal is required. 










Hicu-TENSILE STEELS 





A number of compositions are avail- 
able to the metal user in which steels 
with tensile strengths of from 70,000 
to 100,000 psi are produced by vary- 
ing small percentages of one or more 
of certain elements such as_ nickel, 
copper, molybdenum, vanadium and 
others. The primary purpose in com- 
pounding these steels is to reduce the 
required weight of metal. 

Generally speaking, _high-tensile 
steels have little, if any, better cor- 
rosion resistance than Group 1. Since 
they will harden appreciably on air 
cooling from high temperatures, they 
are subject to the danger of cracking 
to a degree dependent on the chemical 
composition, the section thickness and 
the rate of cooling. 

This class of metals is easily fabri- 
cated. Welding rods or electrodes 
should be used which will deposit metal 
having properties equal to the base 
material. Preheating is often required. 
Recommended temperatures are given 
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ih the 
Table I. 

Group 2 steels are selected where 
weight saving is a factor. They should 
not be used at temperatures above 
those considered safe for ordinary 
carbon steels. 


Metals Preheating Chart, 


SuB-ZERO STEELS 


As temperature is lowered below 
that of ordinary room temperature, the 
tensile strengths of most metals in- 
crease with a loss in shock resistance 
to a varying extent. The shock resist- 
ance of many metals falls off to an 
alarming degree; thus ordinary carbon 
steel may have an impact value of 20 
foot-pounds at 65 F but may show as 
little as 1 foot-pound at minus 50 F. 
The metal selected for low-temperature 
service is, therefore, usually one whose 
impact value at the operating temper- 
ature is at least 10 foot-pounds Charpy, 
preferably 15 foot-pounds. 

A number of suitable steels for sub- 
zero service are described in the chap- 
ter on “Properties of Metals at Low 
Temperatures” in the Handbook of 
The American Society for Metals. 
Some of these steels are plain carbon, 
but a great many, and especially those 
for very low temperatures, are of alloy 
composition. Naturally, the least ex- 
pensive steel suitable should be selected 
for a given low-temperature service. 

These steels may be fabricated with- 
out too much difficulty, but proper 
preheat and stress relief must be ap- 
plied. As the alloy content is increased 
in the low-alloy group, the danger of 
cracking in welding is likewise in- 
creased. The electrodes used for these 
steels should be selected on the basis 
of acceptable physical properties and 
low-temperature impact resistance. For 
temperatures down to about minus 50 
F, specially deoxidized carbon steels 
may be used; for lower temperatures 
the nickel steels, chrome-copper-nickel 
steels and other low-alloy compositions 
are suitable. For still lower temper- 
atures, the high-chromium-nickel steels 
are recommended. 


CARBON-MOLYBDENUM STEELS 


The steelg.in Group 4 are similar in 
composition to those of Group 1 with 
carbon up to about 0.25%. In addi- 
tion, however, they contain about 44% 
molybdenum, the only effect of which 
is to increase somewhat the high-tem- 
perature strength. | Carbon-molyb- 
denum steels are commonly used at 
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temperatures where the strength «{ 
plain carbon steel begins to drop ff 
appreciably, but they have no bet 
corrosion resistance. These steels { 
ricate quite easily but harden so 
what more than plain carbon steels 
cooling from high temperatures. 

In welding carbon-molybdenum 
steels, preheat is generally applied in 
the 200 - 500 F range in order to pre. 
vent cracking. The chosen preheat 
temperature should increase with the 
carbon content of the steel, the thick 
ness of the section and the coldness of 
the weather. A carbon-molybdenum 
electrode must be used, and stress re- 
lieving is recommended. 

An investigation of piping in a 
steam power plant, operating contin- 
uously for several years at temper- 
atures of about 800 F and above, has 
disclosed that the carbon may change 
from the combined state to graphite 
in service. It is known that the more 
aluminum is used in deoxidizing the 
steel the greater the rate of graphite 
formation. This phenomenon is called 
graphitization and results in lowered 
high-temperature strength and shock 
resistance. A method of overcoming 
the tendency to graphitization is being 
sought by adding elements such as 
chromium to hold the carbon in the 
combined state. 


CHROME-MOLY STEELS 


Group 5—%2% chromium, 12% 
molybdenum—is a very recently devel- 
oped steel that is being introduced pri- 
marily to add an element (42% Cr) to 
carbon-molybdenum steel to prevent 
graphitization. As little aluminum as 
possible is used in its manufacture. 
The composition has no better corro- 
sion resistance than either plain car- 
bon or carbon-molybdenum steel, nor 
is the high-temperature strength any 
greater than that of carbon-molyb- 
denum steel without chromium. I! 
fabricates with about the same ease as 
carbon-molybdenum steel. 

A welding electrode depositing metal 
of approximately 42% chromium and 
14% molybdenum should be selected. 
Preheat should be to about the same 
range or slightly higher than carbon- 
molybdenum steels, and stress relie! 
should also be higher, 1,200-1,300 F. 

The steels in Group 6 contain 2% 
chromium and either 4% or 1% 
molybdenum. The use of 1% molyb- 
denum gives greater creep strength 
than the lower amount. The addition 

















of 2° chromium to plain molybdenum 
steel serves to: (1) increase the corro- 
sion resistance and (2) increase fur- 
ther the high-temperature strength. 

A considerable amount of tubing of 
these compositions is used in oil re- 
fineries. With power plants now being 
designed to operate at increasingly high 
temperatures, the use of Group 6 steels 
in that field may also be expected to 
increase. This type of steel can be fab- 
ricated with only slightly more stiff- 
ness than plain carbon steels, but tem- 
must be controlled 
closely. Group 6 steels harden con- 
siderably on air cooling from bright- 
red heat and therefore require careful 
heat treatment consisting of either an- 
nealing or of normalizing and drawing. 

In welding this steel, it should be 
preheated to a minimum of 400 F, and 
postheating should be done as soon as 
after welding. Welding 
should be carried out with an electrode 
depositing metal of at least equal cor- 
rosion-resistant and high-temperature- 
strength properties. 


peratures more 


possible 


Group 7. 4-6% CHROMIUM 


This group is generally similar to 
2% chrome-moly except that the steels 
have greater corrosion resistance. They 
are commonly made with only %% 
molybdenum. Their high-temperature 
strength is about the same as that of 
2% Cr %% Mo but less than 2% Cr 
1% Mo. 

This type of alloy fabricates simi- 
larly to the 2% Cr-Mo steel, and it also 
hardens severely upon air cooling. 
Heat treatments used are nearly the 
same as for the 2% Cr-Mo steels. A 
weld preheating temperature of 500 F 
is recommended, and stress relieving 


should be done in the 1,350-1,400 F 


range, followed by slow furnace cool- 
ing. 

Steels of this composition should be 
used where 2% Cr-Mo does not have 
sufficient corrosion resistance. 


9 anp 12% CHROMIUM 


Group 8 steels, 9% chromium, 1% 
molybdenum, are an extension of 
Groups 6 and 7, differing from the lat- 
ter mainly in greater corrosion resist- 
ance. The remarks made for 6 and 7 
also apply to the present group except 
that welding should be carried out 
with higher preheat and using either 
9% Cr-Mo or 25-20 electrodes. Stress 
relief should be in the 1,400-1,500 F 
range, followed by slow furnace cool- 
ing. 

Group 9 steels, 12% chromium, are 
ordinarily made without molybdenum. 
The chief reason for using this com- 
position is the excellent corrosion re- 
sistance, which is superior to any of 
the steels previously mentioned be- 
cause of the high chromium content. 
However, Group 9 steels have no better 
high-temperature strength than plain 
carbon steel. 

This composition fabricates well but 
hardens after air cooling from 
bright-red heats. It should be welded 
with 500 F minimum preheat and the 
use of 25-20 electrodes. Stress reliev- 
ing should be done in the range of 


1,300 to 1,400 F. 


CHROME-NICKEL STEELS 


Group 10 contains the familiar 18% 


chromium, 8% nickel (austenitic) 


steel. It is one of the most expensive 
steels. because of the high-alloy con- 
tent. The austenitic steels have excel- 
lent corrosion resistance, high-temper- 
ature strength and low-temperature 


impact properties. They are stiff at 
high temperatures and therefore re- 
quire more power in fabrication. The 
metal does not harden on cooling 
either slowly or rapidly from high 
temperature. Only cold working will 
cause hardening. 

This steel has its best corrosion re- 
sistance when quenched from 1,800 F 
Less corrosion resistance 
results when the metal is cooled slowly 
through the range of 1,500 to 800 F. 
This is due to carbide precipitation, 
the harmful effect of which can be 
overcome by the addition of colum- 
bium or titanium. The latter metals 
are called stabilizing elements since 
they tie up the carbon and allow chro- 
mium to remain in solution for best 
resistance. Steels of this 
group do not usually require preheat. 

The Metals Preheating Chart, Table 
I, gives recommended preheat temper- 
atures for all of the steels discussed as 
well as for a great number of other 
compositions. It also gives general 
rules governing the need for preheat- 
ing. Thermometric crayons furnish a 
simple and accurate means of deter- 
mining the desired temperatures in 
preheating, stress-relieving, etc. 

The selection of the proper steel for 
a particular piping application is an 
important factor. Naturally the cheap- 
est steel suitable should be chosen for 
any particular operating condition. 
This means usually that the lowest 
alloy steel should be considered. 

The lower the carbon content in any 
of these compositions, the less diffi- 
culty will be encountered in fabrica- 
tion. The higher the carbon content, 
the greater the danger of cracking, the 
more difficult the heat treatment and 
the less the corrosion resistance. 


or above. 


corrosion 





Courtesy, The Lincoln Electric Co. 


This 33-ft diameter vacuum fractionating tower was con- 
structed by use of arc welding at a saving of $36,860 
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Courtesy, The Hobart Brothers Co. 


This welded high-pressure header carries 300 psi and is 
constructed of 5%-in.-wall pipe, 14 in. in diameter 
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* MAINTENANCE 








With the help of a super- 


size preheating torch, Weiss 
Welding Works successfully 
completed a difficult job of 
repairing broken cast-iron 


bases. 











i oe MAJORITY of custom welding 
shops would probably balk at the 
brazing job shown in the accompany- 
ing picture. That the Weiss Welding 
Works, San Francisco, tackled it at 
all and then did it successfully was 
mainly because this concern possessed 
a supersize preheating torch. 


Breaks Were 6 Fr Lone 


The job consisted of two cast-iron 
bases for mill rolls. The vertical web 
plate of each piece had been broken 
in two in shipment. These webs were 
approximately 1 in. thick, and the 
breaks were each 6 ft long. 

To have attempted to weld such a 
break with cast-iron rods would have 
necessitated bringing the whole piece 
to a cherry red and then welding under 
fire—a ticklish job to do at best, added 
to which would have been the strong 
probability of warping. So it was 
decided to make the repairs by brazing. 

The broken pieces of each web were 
first prepared by beveling them with 
a chipping gun, leaving thin edges all 
the way around to permit the pieces 
to be properly aligned. The pieces 
were aligned vertically, one above the 
other, and then tacked together with 
brazing metal. 

Next the whole piece was preheated 
to a dull red by means of the large 
torch, to be described later. The 
heated piece was then laid down on its 
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A 6-ft. Braze in Cast tron 


BY H. W. YOUNG 


side, and three men went to work on 
it simultaneously, taking equal sections. 
By brazing three sections simultaneous- 
ly, the stresses were equalized and 
distortion avoided. The braze was made 
in two passes; the first pass filled the 
bottom of the groove with the bronze 
metal, and the second completed the 
braze on that side. The piece was then 
turned over, and the brazing was com- 
pleted on the other side without re- 
heating. 


Stress RELIEVE witH Torcu 


When the brazing had been com- 
pleted, the piece was again set up 
vertically and heated with the torch to 
a cherry red. It was then allowed to 
cool naturally. No warping took place 
in either piece. The final step was to 












































































grind off the excess metal and polish 
the work to a smooth finish. 


CASUALTIES: ONE PANTS SEAT 


As said before, the accomplishment 
of this piece of work depended primari- 


ly on the preheating torch employed. 


This consisted of an air-oil burner of 
the largest size. The fuel, Diesel oil, is 
forced through the line under air 
pressure, a compressor unit of con 
siderable size being used. This torch 
is able to shoot a blue flame four feet 
long. The yellow part of the flame will 
go very much farther and have enough 
preheating effect to practically ruin a 
pair of britches at fifteen or twenty 
feet, as one employee found by in- 
cautiously backing into it. 


Admiring their unusual job of brazing cast-iron bases for mill rolls are William 
Weiss, Jr., Victor Copp, Dale Walker and William A. Weiss, of the Weiss Welding. 
Brazes were each 6 ft long by 1 in. thick. Note the big torch for preheating 
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7 cast EES NRE sR pees 


E-TU 


TRADE MARK 


WELDING FITTINGS 


AND FLANGES 


TUBE-TURN WELDING FITTINGS—RANGE OF SIZES 


Double Light Gau 

Extra Nominal ron 
Strong Pipe Size} Pipe Size 
Eibows | 90° Long Radius Y"-24" ¥2"-24" 1"-12"| %°-8" 4°-24" | 3°-12" 
Elbows | 90° Short Radius 1°-30" 1%4"-30" 
Elbows | 45° Long Radius Y,"-30"* ¥"-30"* ¥%,"-8" 4°-24" | 3°-12" 





Type of a Standard Extra Schedule 
Fitting Description Weight Strong 

















Returns | 180° Long Radius y,"-24" y"-24" 3°-8" 4"-24" | 3°-12" 
Returns | 180° Short Radius 1°-30° 1%4°-30" 
Returns | 180° Extra Long Radius} 17-214" 1’-244" 
Tees Straight ¥%"-24" %"-24" %4"-8" 
Tees Reducing Outlet Y%*-24" y%*-24" 4 y,"-8" 

















Reducers | Concentric & Eccentric |1x%-24x20 | 1x34-24x20 1x} -8"x6" 
Caps 1”-24" 1°-24" 1”-8" 
Stub Ends} Lap Joint 1*-24" 1°-24" 
Nipples | Shaped. 90° to Header | 1-12" WHAT SUPER Tube-Turn 45° long radius elbows, 
90° long radius elbows, and 180° long radius 
returns available in both Standard weight 

and Extra Strong in sizes from 3° to 12”. 























Nipples | Shaped, 45° to Header | 14%4°-12" 1%"-12" 
Saddles 2°-24°%* 
Laterals | Straight 1%"-24" 1%4"-24" 
Laterals | Reducing-on-Run iy"24" 1y*-24" Tube-Turn welding fittings and flanges con 
Crosses | Straight y," 28" y, 24" form to applicable ASA and ASTM Stand- 
Rings | Welding y"-12" VIET L ards. For further details please refer to 
Sleeves | Welding 7 24°48 Tube Turns catalog and data book No. 111. 









































*30° size short radius **Since saddles and sleeves are used for external reinforcement 
only, they do not conform to iron pipe size thicknesses. 


TUBE-TURN FORGED STEEL FLANGES—RANGE OF SIZES 


150 Lb. | 300Lb. | 400 Lb. | G00 Lb. | 900Lb. | 1500 Lb. | 2500 Lb. 

Welding Neck Y%y"-24" | %4°-24" | Va"-24"t | 4"-24" | VYe"-24"*) Y"-24" | "24" 

Slip-on ¥4"-24" | yo"-24" | v"-24"t | ve"-24" | Ya"-24"*] "24" | 4"-24" 

Lap Joint Y%4"-24" | v4"-24" | Ye"-24"t | 7-24" | y4°-24""] Y"-24" | 4"-24" 

Threaded %y"-24" | Y"-24" | Y"-24"t | Y"-24" | YH"-24™| Y"-24" | Y"-24" 

Blind %"-24" | 4"-24" | Yy"-24"t | Y*-24" | Y"-24™*] 1H°-24" | H’-24° 

Socket Type %”"-24" | Y%*- 4” %"-3%" 

Reducing-threaded or slip-on y%°-24" | %4°-24" | %*-24°t | %"-24" | %"-24°"| %°-24" | %°-12" 

Orifice—threaded 1-24" 4*-12" 4°-12" 3°-12" 1°-12° 

Orifice—slip-on 1°-24" 

Orifice—welding neck 1°-24" 4”-12" 1°-12° 3°-12" 1°-12" 

Long Welding Neck 1"-24" | 1°-24" 1-24" 1°-24" 1-24" 1-24" 
tDimensions on sizes thru 314° same as for 600 Ib. flanges. 
*Dimensions on sizes thru 244" same as for 1500 Ib. flanges. 
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FASTER ...NEATER WITH... 


yao 


DH-2 is an improved P&H Electrode carrying a 
famous old name. It's a completely redeveloped 
electrode, tested and proved — made better in 
every way. 


DH-2 weld deposit ‘feathers out’’ — for better, 
neater welds. It's fast! For example, in com- 
petitive tests, a prominent manufacturer of giant 
presses deposited 1'/2 pounds more metal per 
hour than with other electrodes of the E6020 class. 





(Class AWS-ASTM 
£6020) 


DH-2 out-performs on all flat butt and horizon- 
tal fillet work — produces excellent results on 
all mild and medium carbon steels — without 
porosity. It’s for AC or DC. Welds are ma- 
chinable as deposited or heat treated. 


Prove to yourself DH-2 can give you swifter, 
better appearing welds. Try it on your work. 
Call your P&H Distributor today or write for 
complete information. 


THE WELDING ENGINEER 








< DHW2~ 


JUNE, 194 











FOR HIGH SPEED, HIGH QUALITY WELDING 


46146 


GREATER SPEED 


DH-2 is a really fast electrode — for more 
pounds of deposit per hour, less welding cost. 
It's easy to handle with minimum spatter loss. 














MEDIUM OR DEEP PENETRATION 


If you desire medium penetration, you weld 
at normal amperages. You get deep pene- 
tration at high amperages. 





AWS 
E-6012 


AWS 
E-7011 







AWS 


E-6013 E-6020 


WELDING 
ELECTRODES 


4513 W. National Ave. 
Milwaukee 14, Wis. 


Pat 
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E-6013 









COMPLETE 











BETTER APPEARANCE 


Weld metal “feathers out’ — neat and uni- 
rorm It eliminates notched effect along weld 


edge — improves product appearance. 















FOR DOWNHAND 


DH-2 is a “specialist'’ — designed specifically 
for horizontal, flat fillet and groove welding 
— proved the country over. 








AWS AWS 


E-6012 


AWS 
E-6011 


AWS 
E-6010 


SEE PaH—FOR ALL 


ELECTRODE REQUIREMENTS 
DH-2 is one of many types of P&H electrodes which meet 


every welding need. Above are just a few of the complete 
P&H mild steel group. Ask for complete line booklet R-7. 


ARC 





WELDING PRODUCTION 
CONTROL SYSTEMS 




















» * CONSTRUCTION 





* Part Two—Mr. Baysinger 
tells why and how the end- 
to-middle sequence was de- 
veloped to build T2-SE-Al 


turbo-electric tankers. 











In the May issue of THe WELDING 
ENGINEER, the author explained why 
the welding bottleneck at the Swan 
Island shipyard, Portland, Ore., ren- 
dered imperative the development of the 
new end-to-middle sequence which 
erected a hull in three parts. The pres- 
ent and final installment gives pro- 
cedure details and tells the methods 
that were used to minimize shrinkage 
stresses. 


—Tue Eprrors 





Welding Sequence ai} S, 


— the forward and aft ends of the 
~hull presented the most difficulty, 
it was decided to try scheduling con- 
struction in three separate units: aft 
of the cofferdams at frames 46-47, the 
cargo tanks and forward of bulkhead 
71. These separate units were to pro- 
gress simultaneously and be welded to- 
gether as the hull neared completion. 
This “end-to-middle” sequence, a name 
applied to distinguish it from the open- 
end sequence, would permit the machin- 
ery and pipe installations to begin when 
the hull reached approximately 30% 
of erection instead of 80% as had for- 
merly been the case. The proposed 
method, however, represented a radical 
departure from accepted shipbuilding 
procedure. 


List WELDING ON CaRDs 
All welding on the hull structure 


was detailed and listed as individual 
jobs. The amount of welding listed as 


Fig. 6—Distortion and lineal shrinkage caused by welding is greater in hor- 
izontal than in vertical welds, experience shows 
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welding. 
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As tortion. 











a representative job was limited eithe: 
to an estimated normal amount of weld. 
ing capable of accomplishment by 
crew in a single shift or to the welding 
required for installation of a single 
item of machinery. These jobs were 
set up on cards (Fig. 4), which gave 
an adequate description of the work 
involved and the footage of weld. Ap- 
propriate spaces were provided to re. 
cord assignment of the job and its 
completion. These cards could be read. 
ily arranged in an issuance order to 
produce any desired welding sequence. 
The major welds in each sequence were 
“followed through” by marking them 
in on shell expansions, drawings and 
diagrams of the hull to insure that they 
fulfilled the requirements of accepted 
welding procedure. 

Fundamental rules followed in plan- 
ning the welding sequence were to: 
(1) reduce the restraint against weld 
shrinkage to a minimum; (2) avoid 
conditions which would be likely to 
result in an accumulation of weld de- 
fects at points of unavoidable lineal o: 
multiaxial stress; (3) plan sequences 
to avoid distortion without creating 
excessive restraint against weld shrink. 
age in the direction of greatest shrink- 
age; and (4) stress relieve closure 
butts in cases where longitudinal lineal 
shrinkage might be sufficient to cause 
fracture. 

Studiés of many failures i» shell plat- 
ing, made by the American Bureau of 
Shipping and the United States Nav) 
separately, revealed the same fact: in 
cases of failure, several strakes had 
been faired and tacked in advance of 
welding, and welding had been carried 
on simultaneously on several strakes. 
even though pyramid sequence had 
beeen strictly followed in welding loose 
plate. The lineal vertical shrinkage in 
the horizontal welds either broke the 





* The author wishes to express appreciation to Alber 
Bauer, assistant general manager, Kaiser Co., | 
Portland, Ore., for the material used in this artic!« 
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Swan Island 


tacks in the upper plates and caused 
widening at the seams or caused undue 
residual stress in tack increments that 
had not broken. On the basis of these 
facts, the recommended sequence for 
welding loose shell plate was to weld 
the vertical butt first, then the lower 
horizontal seam, the next vertical butt, 
the next horizontal seam and so on 
through the first strake as shown in 
Fig. 5. The second vertical butt was 
not to be faired until the first vertical 
butt weld had been completed, nor was 
the lower strake to be faired to the 
upper strake until the lower horizontal 
weld was completed. Thus stress caused 
by lineal shrinkage was kept at a mini- 
mum because one end or edge of the 
plate was always free to move. 


STRONGBACKS REpUCE DistTorTION 


Distortion in plates toward the side 
opposite that being welded is shown by 
experience to be greater in horizontal 
than in vertical welds. This distortion 
in horizontal welds was reduced by the 
use of strongbacks tacked across the 
butt at right angles. Edge preparation 
was made on the outside of the shell 
so that these strongbacks and con- 
sequential tacks that might mar the 
“skin” were used inside the shell. The 
distortion and lineal shrinkage caused 
by both horizontal and vertical welds 
is shown in Fig. 6. 

The new end-to-middle sequence was 
planned with strict application of the 
above experience. The forward unit 
of the hull offered little difficulty as the 
welds progressed in a forward direc- 
tion (as in former procedure) with a 
closure to the bow section. The mid- 
dle unit of cargo tank sections pyra- 
mided from midships as before. In the 
aft section, however, it was found nec- 
essary to gain additional time by re- 
versing the direction of welding above 
the horizontal seam of “D” to “F” 
strakes. (See Fig. 3 in Part One.) 
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BY FRANK ROBERT BAYSINGER* 


Fig. 4—Sequence cards were used to detail all of the welding on the hull struc- 
ture. These cards could be arranged to produce any desired sequence 
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Fig. 8—Order of deposition used in welding vertical closure butts. The over- 
lapped passes avoid craters and poor fusion at stopping points 


Fig. 5—Approved welding sequence for welding loose piate. The numbers in 
the small circles indicate the order of, welding 
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This meant welding from forward to 
aft all shell plate and double bottoms 
to and above the tank top and thep 
reversing the direction of welding and 
progressing from aft forward on all 
shell and framing up to and including 
the upper deck. In this manner the 
after peak was given final location at 
an early stage, and critical areas such 
as the stern tube and shaft alley could 
be scheduled more favorably. 

The remaining problems were to es. 
tablish the order of deposition of the 
weld metal in the closure butts in or. 
der to minimize defects that might be 
caused by thermal cracking in the root 
pass, slag inclusions and oxidized cra- 
ters at points of withdrawal of electrode 
from the molten puddle; and to deter. 
mine the best means of stress relieving 
the closure welds. 

Concerning the first problem, all 
closure butt welds of the deck were to 
be block welded and peened, and the 
ends of the deposited beads were to be 
cascaded as shown in Fig. 7. Electrodes 
of AWS classes E-6012 and E-6030 
were specified. 


VERTICAL WELDS OVERLAPPED 


AWS E-6010 electrodes were speci- 
fied for welding the vertical closure 
butts, and the following order of dep- 
osition was developed: 

The first increment of the root pass 
was deposited, starting about 10 in. 
from the top and welding up to the 
top. The second root increment was 
started 20 in. from the top, the weld 
progressing up to the first increment 
and right up over it without breaking 
the arc. The third increment was start- 
ed 30 in. from the top, the weld pro- 
gressing up to and over the second 
increment and on up over the first two 
as shown in Fig. 8. This method of 
lapping the passes avoids the double 
defect caused by stopping a weld. in- 
crement and leaving a crater at the 
point of poor fusion where another 
increment is started. 

Residual stresses in vertical closure 
butts were minimized by block welding 
with skips between, by preheating in 
cold weather and by chipping out tack 
increments as the welding progressed. 
Stress relieving by flame-heating was 
ruled out as impracticable, and it was 
decided that it would be sufficient to 
peen each weld increment immediately 
upon deposition. In actual practice, it 
was found that these closures required 
a special amount of care in flame-cut- 
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They can help 
your welding 
shop get more 
business 





F it hadn’t been for welding, we 
might not have had synthetic 
rubber . . . the plates required for the 
high-pressure equipment were too 
thick for riveting. 

Because radiography had already 
sold welding to engineers . . . had 
convinced the A. S. T. M. that weld- 
ing should be written into the boiler 
code . . . the welding industry got 
the job of fabricating equipment for 
manufacturing synthetic rubber . . . 
millions of dollars worth. 


And this is only a_ beginning. 


Radiographs like this helped create 
a multi-million dollar business 


Tremendous new construction proj- 
ects lie ahead . . . tunnels, bridges, 
building, equipment . . . hundreds of 
jobs calling for the speed, economy, 
lightness, and strength of sound 
welded joints. 


NOW IS THE TIME to take a fresh 
look at radiography . 
gate advantages of qualifying your 
shop for any job that comes along. 
Ask your radiographer or call your 
local x-ray dealer. They will be glad 
to discuss your problems with you. 
Or write to 


. . to investi- 


Eastman Kodak Company, X-ray Division, Rochester 4, New York 














Radiography 


another important function 


of photography 












































Fig. 7—Cascaded block and skip order of deposition for main deck closures. All 
closure butt welds of the deck were block welded and peened 


ting for edge preparation in order to 
avoid notch effects in areas where the 
structural strength of the hull was 
concerned. 

The method developed was such as 
to fully satisfy the requirements of the 
American Bureau of Shipping, and ap- 
proval by that agency was given by 
David Arnott, vice-president and chief 
surveyor. 


ALL DEPARTMENTS Coorp! NATED 


Following approval of the end-to- 
middle method of construction, a uni- 
fied schedule was evolved to codrdinate 
production of all departments. Based 
upon the order of the job for welding, 
for example, a corresponding break- 
down was applied to the jobs of ship- 
fitting, and these jobs were scheduled 
so that welding could be kept available 
in the proper order. The resulting 
order of shipfitting jobs was used to 
set up the sequence for sections to: be 
completed by the assembly departments, 
which in turn governed the order in 
which steel was fabricated in the plate 
shop. The unified schedule allowed 


Ww 


Rivetless 


Caboose 


Les changeover from riveted to welded 
construction is becoming commonplace 


machinists, pipe fitters and other crafts 
a much more efficient spread of their 
crews and permitted arrangements to 
develop maximum efficiency. 

To facilitate control of welding and 
shipfitting, a chart was devised cover- 
ing the entire construction period of 
the ship. In, vertical columns, welding 
jobs for the entire hull were listed by 
location such as boiler room, shaft 
alley, feed water tanks, etc. In hori- 
zontal columns, the days from keel lay- 
ing to delivery were listed to show each 
day’s welding jobs, which were in turn 
keyed to fitting jobs. These were sched- 
uled according to proper welding se- 
quence for all major hull welds and 
according to the requirements of other 
crafts for machinery foundations, hang- 
ers, brackets, etc. Welding in all tanks 
requiring hydrostatic testing was sched- 
uled to finish in the order in which 
it was desired that testing be accom- 
plished. 

These columns were colored as jobs 
were fitted for welding and then colored 
a darker color as welding was com- 
pleted. A continuous visual check of 
the status of fitting and welding was 





among railroad equipment manufacturers. 
The all-steel welded caboose pictured at the 
right, shown through the courtesy of The 
Lincoln Electric Railway Sales Co., Cleve- 
land, is one of dozens in service with the 
Great Northern Railway Co. It was built 
of mild-steel sheets fused into an integral 
unit with 5/32-in., general-purpose electrodes. 
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thus afforded. If for any reason a 
‘failed to be completed in its no 
order, it was immediately appare: 
being out of sequence. 


ALLOCATING Datty Jors 


The number of welding jobs all, 
cated to any specific day of work o; 
the chart was governed by compariso, 
of the sum of the welding footage rep 
resented by the day’s cards to the weld 
ing footage desired, as shown by ideal 
welding curves. The construction pe 
riod shown on the chart and erectio 
diagrams was composed of thirty work 
days. This period, however, could be 
readily expanded or collapsed to ht 
any desired interval. 

By keying other production crafts 
to the welding and fitting charts, all 
of the work was gradually codrdinated 
into a single overall schedule. This 
made possible a fixed order of work, 
and, as jobs became more repetitive, 
production reports indicated a steady 
improvement in reduction of construe- 
tion time and cost.” 

The prime worry of the engineers 
who developed the end-to-middle se- 
quence was whether or not sever 
stresses might be developed in the ship's 
hull because of the closure welds. How- 
ever, there were no fractures in the 
ship structure traceable to stresses 
resulting from the revised welding 
sequence. Furthermore, hog and sag 
tests continued to indicate full flexi- 
bility approximately equal to riveted 
construction. The sequence therefore 
accomplished its intended purpose ir 
time and cost reduction without sacri- 
ficing structural strength of the ships 
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] a 3 3 Thousands of man-hours 


of welding research went into develop- 
ment of a SMITHway Electrode over 
the weld of which glass coatings could 
successfully be applied. The result was 
production of this first large single-piece 
glass-lined tank, shown emerging white 


hot from the gigantic furnace. 


1946 Since the first SMITHway Glass-Lined Storage 


Tank was built in 1933, hundreds of brewers throughout the 
world have equipped their lagering cellars with SMITHway 
glass-lined tanks ...a combined storage capacity of 39,486,188 
gallons. 


The Proof Is in Production 


The first trail-blazing SMITHway Electrode 
was produced in 1917. Repeatedly since then, 
A. O. Smith’s continuous welding research has 
been marked by milestone developments. During 
the war, SMITHway techniques, proved in 
peacetime production, made it possible to meet 
national needs that could not have been met in 
any other way. 


New developments to fill every new need are 
always in the making at A. O. Smith—in the 
welding research laboratories, in the plants where 
more than 320,000 SMITHway Electrodes have 

been used in daily production. 


SMITHway For detailed specifications of SMITHway Certified 
A. C. WELDERS Electrodes and their application to specific welding 
Choose from a complete jobs, write for the SMITHway Welding Catalog. 


line of six models, rated 
at 150, 200, 250, 300, 400, 
and 500 amperes. Write for 


s adsis cieiMlantions Mild Steel . . . High Tensile . . . Stainless Steel 
amas | WELDING ELECTRODES 


made by welders. . . for welders 


Oo 


_SMITHway s)/) A.O. (MITH Getporation 


Certified 
WELDING 
ELECTRODES 
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Carbon-Are Lead Welding 


EAD WELDING (sometimes inaccurately re- 
ferred to as “lead burning”) is usually 
done with a gas torch and filler rod, and is 
an extremely difficult task to accomplish. A 
better way—the use of the carbon arc—was 
found at the Hobart Trade School, Troy, O. 
The occasion arose in the preparation of 
a lead-lined room to house a 250,000-volt 
X-ray inspection machine. Lead sheets \-in. 
in thickness were required to confine the 
penetrating rays within the X-ray room. The 
walls were lead sheets 
were merely lapped and nailed into place. 
The floor, however, could not be treated in 
this simple manner, for the lapping would 
result in a series of ridges which would even- 
tually wear through. Furthermore, a smooth, 
even surface was necessary to provide a 
foundation for the asphalt tile blocks to be 
laid over the lead. Hence it was absolutely 
essential to find an efficient method of butt 
welding the sheets. 

The gas torch was deemed too slow for 
this big job, and a carbon-are torch was 
substituted, using strips cut from the lead 
sheets for filler rods. A standard 300-amp 
arc welder was used with an attachment that 
reduced the current to the low setting of 15 
amp at 15 volts. 

In welding lead, the work must always be 


easy to cover: the 


Photos courtesy The Hobart Brothers Co. 


The finished bead has « good appearance and 
joins the lead sheets perfectly 


in the downhand position and well backed 
up with steel or copper. These two condi- 
tions were met automatically by the fact that 
the lead was being laid on a steel floor which 
provided a perfect backing. The joints were 
welded at the rate of 24 to 30 in. per minute 
by puddling the melted filler strips with a 
slight weaving motion. The finished bead 
had a good appearance and joined the sheets 
perfectly (see accompanying picture). 


w w 
Cast-Iron Compressor Repair 


LARGE air compressor had been quietly 
A chugging along for 25 years in a mid- 
western coke plant when it suddenly decided 
to quit. The trouble shooter found that 
there were two cracks in the cast-iron base. 
One of them was 14 in. long, and the second 
and more formidable crack measured 3% 
ft long. Both were in the section over the 
crankcase where the iron is % in. thick. 
Both, of course, were saturated with oil. 

The best time estimate that the master 
mechanic would make for dismantling, re- 
pairing the base by brazing and reassembling 
the compressor was about three weeks. This 
seemed a prohibitively long time to have the 
compressor shut down, thought the coke 
plant manager. 

To expedite the job, it was decided to 


The eperator shoots a jet of hydrogen onto th: 
work from the hose in her right hand 


Hydrogen Spot Welding 


HE USE of hydrogen in are weldin 

well known, but its application t 
welding is something new. Such a pr: 
has been developed at the Brooklyn p! 
the Amperex Electronic Corp. to spot 
the parts of an 857 rectifier tube. A 
rubber hose, held in the operator’s 
shoots a jet of hydrogen onto the w 
prevent the formation of oxides and th 
sorption of oxygen in the heated meta 

Very heavy tungsten leads are necess 
in the tube in 
filament current. 


order to carry the 4 


try metal-arc welding with a special nick 
electrode for cast-iron welding developed by 
the International Nickel Co., Inc. 1 
cracked areas were prepared, and the 
was welded in place by a skip-welding t 
nique. The compressor was back in oper 
tion in two days. A check-up made ¢ 
months later describes the repairs as “s 
neat and permanent.” 


Joining the lead floor to the walls with the carbon are. Note the lead strip used for a filler red 
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Rectangular .20 carbon steel 
bars were veed, then welded with 
TITAN MANGANESE BRONZE. 
After machining, the bars 
bent in a tensile machine. 
strong bond, ductility, and teugh- 
ness of the welds are evident. 


2 





OUTSTANDING FOR ABRASION-RESISTING APPLICATIONS 


The TITAN MANGANESE BRONZE WELDING ROD is a low fuming bronze welding rod with man- 
ganese added for greater hardness and toughness. Welds made with these rods possess high resistance to abrasion 
and therefore are widely used where a hard bearing surface is necessary; for example, on valves, pistons, seal 
rings, and shafts. 


Minimum Preheating Required: In locomotive and automobile repairing and in shipbuilding, repairs must often 
be made on cast iron pistons, gear teeth, and stripped threads while the particular casting is in place. Since TITAN 
MANGANESE BRONZE WELDING RODS melt at a low temperature and possess excellent tinning properties, 
a minimum of preheating is necessary . . . enabling welds to be quickly executed on these applications. 


Applicable on Surfaces which Cannot be Cleaned: The TITAN MANGANESE BRONZE WELDING 
ROD has been developed and alloyed in such a mafner as to permit flowing in an even layer over Cast iron con- 
taining grease and rust which cannot always be removed prior to welding. Furthermore, its ease of application 
permits relatively inexperienced operators to make sound joints in intricate castings. 


Unequalled for its application on cast iron and steel, TITAN MANGANESE BRONZE 
has also proved highly successful when used on malleable, wrought, and white cast iron, 
and on galvanized materials, 


MADE BY 


LLLZIN METAL MANUFACTURING CO. 


BELLEFONTE, PENNA. 
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Aluminum-Bronze Overlay 


By Paul Montanye 


R AILROAD maintenance superintendents 
have investigated and are now testing 
the uses of aluminum-bronze electrodes, par- 
ticularly the harder grades, for bearing 
metal. The shopping cycle on some parts of 
locomotive equipment can be lengthened up 
to 300% by overlaying them with aluminum- 
bronze weld deposits. 


A typical test application is the lateral 
face on a journal driving box assembly for 
a locomotive on a southern railroad (see pic- 
ture). This face was to be overlaid with 
aluminum-bronze weld metal to replace a 
softer bronze. The shop superintendent se- 
lected an all-purpose coated aluminum-bronze 
electrode having an as-deposited hardness of 
































OTHER PATS. 
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FULL PROTECTION 
WITH CHEKR°*SHOCK 











CHEK-SHOCK OXYGEN CUSHION VALVE 


SOFTLY controls the vicious “jolt” 


@Will allow tank valve to be opened rapidly without damage to regulator or 


danger to operator. 


@Will increase life of regulator assembly. 
@Will eliminate possible injury to operator from burstings. 


@Will prevent unnecessary internal wear in regulator (as NOT necessary to release 
control screw before opening tank valve). 


This PROVEN automatic safety device cushions the initial 


(this uncontrolled surge which strikes like a 
accidents), 


$2 
se 


SCREW 
— 


light, or heavy capacities. 
POR H 





Chek-Shoek _. 


FOWLER an 









of high pressure oxygen gas, thus eliminating regulator 
repairs and preventing possible injury to operators. 


the direct cause of most damaged 
when pressure slowly bleeds ond equalizes then CHEK-SHOCK allows a ful! flow of oxygen. 


PRICE 1S LESS THAN ONE REPAIR BILL 
STANDARD COUPLER—+fer al! standard size welding type oxygen regulators. 
LIGHT COUPLER—for ‘‘airplane’’ or soldering size oxygen regulators. 
HEAVY DUTY COUPLER—recommended for extra heavy duty work only. 
TYPE COUPLER—for removable inlet stem regulators (Y%" pipe) available in 


YDROGEN—left hond thread coupler. We also make Medical Chek-Shocks for 
oll types of medical regulators and tank fittings (chrome plated) $7.00 each 





119 to 121 Brinell (AWS-ASTM specifica- 
tion E Cu Al-A). This electrode was chosen 
because it provided the desired range of 
Brinell hardness for mating bronze to steel. 

After grease and dirt had been removed 
from the lateral face, the casting was sub- 
merged in a tank of cooling water; this 
practice prevents warpage and permits the 
operator to hold interpass temperatures to 
a minimum. Because of the cooling method, 
it was not considered necessary to remove 
the half bearing inside the assembly. How- 
ever, it was thought advisable to build a dam 
around the inner and outer edges to prevent 
the molten weld metal from spilling. The 
dam made it possible to use a large-diameter 
electrode (% in.). 

This test application has given excellent 
wear results. The actual maintenance and down 
time have been reduced by 50% or more. 


a | 
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Overlaying the lateral face of a lecomotiy, 
journal driving box with aluminum bronz 


Valve Extensions 





By Elton Sterrett 






HE STEMS of valves controlling the fi 
of water to a treating unit extended s 
6 in. above the steel mesh flooring 


awkward height for the operator to hand 
The plant weldor was 

the valve wheels to the 
man standing. 

He did this by fitting 
the forked or yoke type to discs engag 
the squares at the tops of the 
stems. The rods were carried through 
bearing plate welded to the supports of | 
| treating unit. 

To protect the valve bodies and stuff 
boxes from possible damage, the 
formed a curved toe plate of ‘4-in. st 
plate and welded it around the bases of | 
stems as shown in the 
ends of the flooring were tack welded to this 
plate to stiffen the construction. Ampl 
space was left within the curve of the guar 
to enable a wrench to be used to tight 
packing in the glands. 


called in to bi 
hand height 





ONLY ONE MOVING PART, 


POSITIVELY FOOL-PROOF. extension rods 


four val 
















LRA QV 
SHOWING CHEK-SHOCK VALVE TAK. 
ING PR — SHOCK AND ALSO 


ESSUR 
EQUALIZING PRESSURE. 
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“1K pre GAS PRESSURE 
N birt iafill 

SHOWING CHEK-SHOCK VALVE AU. 
TOMATICALLY RELEASED ALLOWING 
NORMAL FULL FLOW. 
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“*blast’’ of pressure when tank valve is turned on, 





















$600 ea. 































ewe. CO.” 


CATT. 


Welded extension rods through a welded bear- 
ing plate brought these four valve wheels to « 
| height convenient for a standing operator 
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PERFORMANCE | 
%. A New Favorite 


f 
/ 
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No. A-14 No. A-38 
300 Amps.—'" ‘Rod 500 Amps.—%" Rod 
$5.00 $6.00 


Less in Quantity 


Upper & Lower Tip 
Insulation Interchanges 


* 





Ventilated 
Handle 


Clamp and Solder 
* Cable Connection 








Concealed Handle 











Set Screw 
N C , @ HIGH COPPER ALLOY 
eoprene Covere 

* Fibre Insulated Spring @ GLASS CLOTH INSULATED 
@ ALL PARTS REPLACEABLE 

@ SAFETY ENGINEERED 

Insulation Screws 
% Deeply Countersunk LAV@MS AT IMPACT!! MEAT!! 
Tubular Internally 





* “Keyed” Insulation 





1@. insulation is exclusive in design and material. 
“Tubular-Keyed” construction with deep-set boss snugly locates 
each piece on the holder casting. Glass Cloth (laminated) Bakelite 
insulators withstand great impact, heat and arc burn. This _com- “PROOF OF THE PUDDING” 


bination assures maximum holder service with c : : y 
a minimum of maintenance. TWECOTONG is You wouldn't do these things intentionally . . . but as tests— 
TWECOTONG CAN TAKE IT. 


covered by Patent Pending. 


TWECO PRODUCTS COMPANY, WICHITA 1, KANSAS 


ENGLISH AT IDA MANUFACTURERS P. O. BOX 666 
IN CANADA . G. D. PETERS a CO. OF CANADA, LTD. 1021 BIRKS BLDG... MONTREAL 


“CONNECT WITH TWECO" 
















EXPORT: HENRY R. JAHN & SON, 7 Water St., N. Y. 4, N. Y. 
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* RESEARCH 





Constitution of Weld Metal’ 





A British metallurgist dis- 
cusses the effects of gases 
and non-metallic inclusions 


upon the weld metal. 











ETAILS of research work carried 
D out while | was on the staff of the 
Advisory Service on Welding, Ministry 
of Supply, are contained in a paper 
presented to the Institute of Welding 
and published in their Transactions. 
It seems useful, at this stage, to review 
the evidence available as to the con- 
dition of mild-steel weld metal and 
the reactions in which it may partici- 
pate in conjunction with the mild-steel 
plate with which it is normally used. 


EFFECTS OF GASES 


Mild-steel metal may contain 
relatively large volumes of hydrogen, 
which, in the cases of the multiple 
deposits examined, was found to be in 
linear proportion to the potential hy- 
drogen in the flux coating, although 
the amount retained in these welds was 
a very small proportion of the volume 
actually available. Hydrogen is known 
to have an embrittling action on steel. 

The total oxygen content of a steel 
has been shown to be a measure of the 
quantity of the non-metallic inclusions 
present. In the case of low-carbon steel 
weld metal, the identity of the vacuum 
fusion value for the total oxygen and 
the figure found after the iodine ux- 
traction residues have been evaluated 
is so good that it is obviously a direct 
measure of the cleanliness of the metal. 
This is shown in the mild-steel weld 
metal examined to be much inferior to 
that of mild steel processed by other 
methods. It is possible, therefore, that 
part of the spontaneous cracking of 
weld metal is explained by the coin- 
cidence of a very high hydrogen con- 
tent during the early stages of solidifi- 
cation and a _ high non-metallic 


72 


inclusion content. The latter, much of 
which must be in a very fine state of 
division almost impossible to detect 
by present-day microscopic technique, 
would tend to be distributed to some 
extent in the boundaries of the 
columnar crystals which form normal 
to. the weld surface. It would thus 
weaken the metal along the principal 
stress axis. 

Non-meiallic inclusions might well 
serve as nuclear spaces for the build- 
ing up, by diffusion, of minute pockets 
of molecular hydrogen under pressure, 
a mechanism parallel to that sug- 
gested as the cause of “hairline crack- 
ing” in alloy-steel ingots. There are, 
of course, several other factors in- 
volved which influence this phenom- 
enon of cracking—the build-up of 
stress in the particular joint concerned, 
the character of the parent plate, ete.— 
and no single hypothesis can be ex- 
pected to explain completely so 
complicated a matter. One might 
think, for example, that the operation 
of metal-arc welding under water 
would be liable to severe weld crack- 
ing, but this does not occur as often 
as might be expected. In this case it 
may be that the metal cools so rapidly 
that the rate of increase of strength 
outstrips the speed at which the joint 
stress builds up to a maximum. 

Whatever the full explanation, much 
light is thrown on the differences 
between different types of electrode 
fluxes by the accumulation of data on 
the hydrogen and oxygen contents of 
the metal along the lines already ex- 
plored. It also seems clear that elec- 
trodes of low potential hydrogen 
content, giving weld metal of low 
non-metallic inclusion content, are 
likely to be most resistant in the 
long run. 


Most ComMon ImpuRITIES 


The details of the effects of the dif- 


ferent kinds of non-metallic inclusion 


BY W. ANDREWS 


on the quality of the weld metal have 
not been sufficiently widely explored 
to date, but reference has been made 
to the very abnormal 
structure obtained with metal 
from electrodes having fluxes with high 
iron-oxide contents. As this test is 
within the scope of most industrial 
laboratories, it is possible that a us: 
ful means of classifying the various 
types of weld metal could be devised. 
Apart from the iron-oxide bearing 
fluxes, the most common impurity in 
weld metal seems to be rhodonite, a 
manganese metasilicate, 
either a little iron 
silica to replace part of the manganese. 
It is usually partly vitreous due to 
rapid cooling, and much of it is ap 
parently in a very fine state of division. 
Rhodonite is the predominant non- 
metallic inclusion in the rutile, fluoride 
and anhydrous fluxes, the latter being 
alkaline earth silicates. 

The third gaseous 
nitrogen, is also estimated by the 
vacuum fusion process. The 
check closely with ordinary chemical 
methods of analysis except 
metallic titanium is present in the weld 
ing pool. It is shown that most com 
mercial welds contain percentages o! 
nitrogen in excess of 0.02% and that 
multi-run joints are heterogeneous in 
this respect. Much higher values occur, 
in many cases, in the top layers of a 
weld. Presence of nitrogea in weld 
metal has attracted the attention of 
numerous investigators from the early 
days of arc welding, but it does not 
seem that even yet its precise influence, 
in the small proportions in which it is 
found, has been definitely determined. 

Practically the only real metallurgi- 
cal development of mild-steel electrodes 
over the past ten years has been the 
introduction into flux coatings of con- 
stituents allowing higher manganes 
contents and lower nitrogen absorption 


carburized 
weld 


containing 


oxide Or excess 


constituent, 


results 


where 





* Reprinted from the British publication, Weldi 
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in the weld metal. The improved 
physical properties result largely from 
this plus the fact that the weld metal is 
dightly cleaner than with some of the 
older fluxes. Since the carbon content 
of solid weld metal is low, nitrogen, 
even in small percentages, is still an 
important influence on the physical 
properties obtained. 


SULPHUR AND PHOSPHORUS 


Macroscopic and microscopic ex- 
aminations disclosed that sulphur 
prints taken from the weld metal were 
much paler and less distinctly marked 
than those-shown by the adjacent plate 
metal, even when the quantities present 
in each case were similar. The distinc- 
tion between the apparent physical 
conditions of the sulphur in the plate 
and weld has been shown not to be 
due to the presence of free sulphur in 
the weld or sulphur in any other form 
than a sulphide. Methods of analysis 
depending upon the evolution of the 
sulphur as sulphuretted hydrogen gave 
the same values of gravimetric methods 
in which the sulphur is oxidized during 
dissolution of the sample. 

Concerning phosphorus, no definite 
evidence of any special features in the 
distribution of the element has been 
obtained. It seems possible that a 
certain amount of phosphate, possibly 
originating from the electrode flux 





minerals, is included in the non- 
metallic constituents of the weld metal. 
The bulk of the phosphorus in the 
weld metal, however, is probably in 
solid solution as in ordinary steel, 


Porostry in WELD METAL 


A defect to which weld metal is oc- 
casionally prone is the development of 
patches of porosity. The reasons for 
this are not always easy to determine. 
It is known that very many factors 
may give rise to this trouble—variable 
quality plate (especially plate high in 
sulphur content or showing undue 
segregation of impurities), faulty 
electrical or welding conditions or 
electrodes having damaged flux coat- 
ings. Eccentricity of flux and core 
wire can also cause porosity. There 
may, however, be still other causes. 

The explanation may lie in the 
character of the weld metal itself. In 
the more obvious cases of porosity, 
for instance when welding is done on 
plate with surfaces having excessive 
moisture, paint, oil, etc., hydrogen is 
the probable source of the difficulty. 
Agents of the type mentioned are all 
sources of hydrogen, which is absorbed 
by the weld metal in excess of the 
capacity of the arc heat to expel it 
before the metal can solidify. Bad 
electrical or welding conditions, or 


. ee 


mechanically unsatisfactory electrodes 
giving rise to an unstable arc, may 
result in the simple mechanical trap- 
ping of air in the weld. 

Weld metal which is highly reduced 
may be subject to porosity due to a 
reaction between iron oxide or between 


the occasional larger non-metallic 
inclusions which react with the carbon 
present. In the latter case, the porosity 
arises from the generation of carbon 
monoxide. It seems very probable that 
this reaction accounts for the peculiar 
porosity observed in some welds using 
an anhydrous flux to which large ad- 
ditions of ferro-titanium had _ been 
made. Even though every possible 
source of hydrogen had been eliminated 
from the welds, it was found that the 
weld metal showed a series of holes 
along the centerline of the weld. When 
broken through, these holes were rough- 
ly conical in shape. The apices of the 
cones appeared to coincide in many 
cases with large non-metallic  in- 
clusions. This type of defect was more 
severe the more highly reduced the 
weld metal. It was noticeable that the 
metal was very sluggish in these cases, 
which would tend to hinder the separa- 
tion of non-metallic inclusions. Highly 
reduced weld metal tends to have a 
higher carbon content than the more 
oxidized types and may thus be ex- 
pected to give rise to a local “rimming” 
action more readily. 


New Film—“This Is Resistance Welding” 





A refrigerator evaporator being fab- 
ricated by seam welding 


T= TWO pictures reproduced here- 
with are close-ups from “This Is 
Resistance Welding,” a new 16-mm, all- 
color sound movie produced by the Ra- 
phael G. Wolff Studios, Hollywood, un- 
der the technical supervision of the 
G-E welding laboratories, as part of 
General Electric’s “More Power to 
America” program. The new film em- 
phasizes the importance of resistance 
welding in the quantity production of 
thousands of products, which may 
range in size from a filament a thou- 
sandth of an inch thick to the massive 
steel shell of a railroad coach. It is 
available through electric utilities, 
welder manufacturers and G-E district 
offices for exhibitions without charge 
before engineering and manufacturing 
groups, technical societies, schools, etc, 
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Close-up of the projection welding of ° 


fans for large motors 
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“Vibra-weld” gun for welding and peening 
ferrous and non-ferrous castings 


“Vibra-Weld” Gun 


eas “pencil weld” gun and the “Vibra- 
Weld” a-c welders are designed to salvage 
castings which otherwise have to be scrapped 
because of blowholes or other surface de- 
fects. The gun welds one particle of metal 
at a time to the surface and then peens it by 
vibrating action to assure a dense sound de- 
posit. The combination of the gun and the 
special welder is said to provide fast, perma- 
nent fill-ins for ferrous or non-ferrous cast- 
ings at temperatures which do not exceed 
125 F. Grey iron and other ferrous castings 
can be quickly filled in with nickel rod; 
aluminum castings with pure aluminum 
rods, Press fits, such as on motor housings 
and wheels where the bearing race has be- 
come loose, can be easily repaired by de- 
positing a light layer of metal on the casting 
and pressing the bearing into place. Mup- 
Srates Equipment Corp., 2429 South Michi- 
gan Ave., Chicago 16. 
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Drafting Instrument 
NEW time-saving drawing board known 


A as the “Rapidesigner” has been devel- 
oped to assist draftsmen and designers in the 
machinery fields. The board is made from 
transparent, laminated plastic sheets, and 
the markings inlaid between laminations so 
as not to rub off. Working on the stencil 
principle, this instrument may be used to 
prepare templates of standard gears, rivets, 
drill points, countersink points and various 
types of screws. It gives screw and rivet 
head sizes from 3/32 to \% in.; drill point 
and countersink angles 62,78,100 and 118: 
involute gear teeth No. 10 to 2; and rack 
gear Sizes 13 to 3. Rapwesicn, Inc, P. O. 


Box 592, Glendale, Calif. 





Synchronous Motor Welder 


TILIZATION of the inbuilt separate exciter 
of the Hobart electric drive welder has 
resulted in the production of a compact 
synchronous motor welder. This unit can be 
started across the line and will automatically 
synchronize itself by the build-up of the 


separate exciter. A heavy squirrel-cage 


winding makes the motor as easy to start as. 


a conventional induction motor. Once up to 
speed, the exciter builds up and automatic- 
ally applies correct excitation to the motor 


fields. 







































Hobart synchronous welder. It has unity er 


leading power factor characteristics 


This welder also can be used as an a-c gen- 
erator to operate smal! tools, lathes, grinders, 
etc. In such applications, the shaft is coupled 
to a gasoline or electric motor. HoBart 
Brotuers Co., Hobart Square, Troy, O. 
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Telescopic Frame for Lift Truck 


© render its “High-Lift” hydraulic truck 

adaptable to higher stacking and tiering 
jobs, the Lyon-RaAyMONpD Corp., 2757 Madison 
St., Greene, N. Y., has designed a telescopic 
frame which increases the elevated height of 
the platform to 84 in. In lowered position an 
overall height of 69 in. is maintained, allow- 
ing the truck to be moved through doorways 
and under overhead obstructions. The tele- 
scopic section is of the same tubular con- 
struction as the base frame. 


wv 


Gas Impurity Indicator 


66 FEOKO” indicator detects and measures 

both oxygen and hydrogen impurities 
in gases. It-is ruggedly constructed and will 
operate over long periods with little or no 
attention, states manufacturer. The instru- 
ment is suited for either industrial or lab- 
oratory use. Baker & Co., Inc., Newark, N.J. 
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Portable air hoist for loads up to 1,000 Ib 


Air Hoist 
A NEW lightweight, portable air-pow 
Keller hoist is designed for a multitudk 
of lifting jobs in the %4 and % ton capa 
range. This 30-lb hoist has a lifting capaci 
of 1,000 lb at 17 ft per minute and prop 
tionately greater speeds for 
KELLER Toot Co., Grand Haven, Mic! 
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Industrial Safety Equipment 


NEW line of industrial equipment 

fered by American Optical Co. to 
added protection to the plant and 
weldor. Among new products is a “Dura 
weld” goggle for weldors, a “Duralite” ¢ 
gle for protection against flying objects, 
chemical and dust goggle and 
goggle for protecting spectacle le 
against pitting and scratching. 

The new gloves include a weldor’s g 
an open-back glove for women who perforn 
light assembly work, an all-purpose glove { 
women workers, a heat glove for jobs 
quiring hot handling and an 
glove for resisting rough wear. 

A line of mittens includes those for 
forging, die-casting and bending block w 
a steel-studded mitten for steel workers a 
an asbestos mitten for heat-treating opera 
tions. There is also a new cover-mitt that { 
over gloves and mittens to add to their 
and hand pads made to wear over cotto! 
light-weight gloves. 

Other new products are a leather sle« 
let, “Sta-Set” finger cots to protect | 
fronts and backs of fingers, two pairs of spats 
for foundry and chemical workers an 
ladder shoe te prevent the accidents caus 
by creeping or skidding ladders. America’ 
Opticat Co., Southbridge, Mass 
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Photographic Papers 
HREE new industrial photographic pap: 


T which will speed the production of pa} 
positives from engineering drawings ha 
been announced by the EastMANn Konak | 
Rochester 4, N. Y. Known as “Reflex Co) 
TXA,” “Linagraph Ortho TXA” and “Li 
graph Blue Sensitive TXA,” the new pap: 
are translucent and of extra light weig 
so that they may be used in place of fi 
negatives where rapid printing time in mak 
ing subsequent positives are necessary. The 
can also be used for filing purposes or ! 
binding into a book of drawings or print 
matter. 
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ROD SAVER 


For lightweight operations through 
180 amps. Compact and sturdy, only 
- 84" long and weighing 11 ounces, 


handles rods up to 4,” 


Atlanta—Air Reduction Sales Co 
Saltimore—Air Reduction Sales Co 
Say City—Northern Supply Co 
Bettendorf—Air Reduction Sales Co 
Birmingham—<Air Reduction Sales Co 
Ebbert & Kirkman Co., Inc. 
Soston—Air Reduction Sales Co. 
Suffaio—Air Reduction Sales Co. 
Cedar Rapids—L.. B. Lamb Sales Co 


Central Falis—Air Reduction Sales Co. 


Chartotte—Air Reduction Sales Co. 
Chicage—Steel Sales Corp. 

Air Reduction Sales Co 
Cincinnati—Williams & Co., Inc. 
Air Reduction Sales Co. 
Cleveland—Williams & Co., Inc. 

Air Reduction Sales Ce. 
Columbus—Williams & Co., Inc 
Air Reduction Sales Co 
Corning—Air Reduction Sales Co 
Davenport—Air Reduction Sales Co 
ayton—Air Reduction Sales Co 
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MAN 


Detroit—We idit Acetylene C« 
Steel Sales Corp. 

Air Reduction Sales Co 
Duluth—Air Reduction Sales Co 
Emeryvilie—Air Reduction Sales Co. 
€rie—Air Reduction Sales Co. 
Flint—Air Reduction Saies Co. 

Grand Rapids—Air Reduction Sales Co. 
ect namage eS Reduction Sales Co. 
and thr Texas— 
Magnolia. Airco Gas Products Co 





Honolulu—Hawaiian Gas Products, Ltd. 


Huntington—Air Reduction Sales Co 
Indianapolis—Air Reduction Sales Co 
Jersey City—Air Reduction Sales Co 
Kansas City—Air Reduction Sales Co 
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STUBBY 
ROD SAVER 


For general purpose work in all op- 
erations where capacity through 300 
amps is desired. Handles electrodes 

»”". STUBBY’S length is 8%” 


weight only 16 ounces. 


CTURERS * LOS ANGELES 1, 
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CALIFORNIA 


Lima—Air Reduction Sales Co 
Milwaukee—Stee! Sales Corp. 
Air Reduction Sales Co 
Minneapolis—Stee! Sales Corp 
Air Reduction Sales Co 
Mobile—Air Reduction Sales Co. 
Montreai—Rude! Machinery Co 
G. D. Peters & Co. of Canada 
Nashvilie—Air Reduction Sales Co. 
New Orieans—Air Reduction Sales Co 
New York—Air Reduction Sales Co. 
Chicago Combustion Co 


Oklahoma City—Air Reduction Sales Co 


Omaha—The Balback Co 
Fuchs—Machinery & Supply C: 
Philadeiphia—Air Reduction Sales ( 





Give more 





ARC time 


60° or 90° Angle Rod Hole 
The Stubby and Master Rod 
Saver Holders are available with 
either 60° or 90° rod position 
holes; gives operator greater 
flexibility, makes close-quarter 
work easier. 


MASTER 
ROD SAVER 





For heavy duty welding with capac- 
ity of 400-500 amps. Operates under 
sustained conditions using 54” elec- 


trodes. 


ounces, is 10'4” long. 


Phoenix—Arizona Welding Equipment 
Pittsburgh—Williams & Co., Inc. 

ir Reduction Sales Co. 
Portiand—Air Reduction Sales Co. 
Richmond—Air Reduction Sales Co. 
Rochester—Air Reduction Sales Co. 
Saginaw—Northern Supply Co. 
Savannah—Bay Welding Supply Co. 
St. ane: Sales Corp. 

Air Reduction Sales Co. 
San Francisco—Ralph Le Master Co. 

Air esogg Sales Co. 


Wichita—Air Reduction Sales Co. 


The MASTER weighs 19 


















“J*Tweeoteng” electrode holder with all replace- 
able parts. It resists impact and heat 


Electrode Holders 


6¢/Pwecotonc” electrode holders are fea- 
tured by an almost indestructible mold- 
ed-laminated glass cloth Bakelite insulation 
keyed to the holder casting. The tensioning 
spring is firmly seated on fibre upset washers 
and is protected from spatter by non-binding 
Neoprene tubing. The tongs are made of 
high-copper alloy for maximum conductivity, 
and the jaw groove pattern permits elec- 
trodes to be held at any desired position 
including end grip. All parts are replaceable. 
These holders are offered in both full-insu- 


lated and semi-insulated models. The full- 
insulated models are known as No. A-14, 
300-amp, %4-in. electrode capacity and No. 
A-38, 500-amp, “4 in. electrode capacity. The 
semi-insulated models are: No. B-14, 300- 
amp, %4-in. electrode capacity and No. 
B-38, 500-amp, % in. electrode capacity. 
Tweco Propucts Co., English and Ida 
Streets, Wichita 7, Kansas. 
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Pneumatic Wrench 


HE new “Thor” pneumatic-impact wrench 

drives and removes nuts, bolts and cap 
screws up to % in. in diameter. Said to be 
the smallest and lightest wrench ever devel- 
oped, it is designed to provide full striking 
power for one-hand operation. The rota- 
tively striking impact jaws*are set at a wide 
radius from the spindle center to reduce 
stress, and a short, rigid spindle shank de- 
livers the blow close to the work. This com- 
pact tool weighs but 3% lb and measures 















































bi 
“Thor” pneumatic wrench for driving and 
removing nuts, bolts and cap screws up te % i: 




















5% in. in length. INDEPENDENT Pneuma 
Toot Co., 600 West Jackson Blvd., Chicas 
6. 
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Flexible-Shaft Grinder 
PERATING at a free speed of 17,00 





PUSHER BRACKET REPAIRED WITH 








BRIDGEPORT BRONZE 


Heavy machinery can be quickly 
repaired and put back into service, 
often stronger than in its original 
condition. Illustrated is one of two 
brackets on a pusher which handles 
thousands of pounds of metal. The 
bad breaks were quickly repaired with 
Bridgeport’s #192 low-fuming rod, 
saving many weeks delay. Another 
pusher bracket with somewhat similar 
breaks, also repaired with #192, has 
now been in operation for many 
months without any sign of failure. 


Brazing with Bridgeport Bronze re- 
quires only local pre-heating of the 
base metal to a cherry red; therefore, 


) 





dangerous stresses are not set up and 
time is saved because general pre- 
heating and slow cooling are not re- 
quired. Frequently, the brazed part is 
tougher and more ductile than the 
original section. 

Bridgeport Bronze Rods are free- 
flowing and have exceptional adhering 
properties producing strong ductile re- 
pairs of both light and heavy-duty 
equipment. Write for Bridgeport’s 
Bronze Welding Manual containing 
many practical suggestions. 


» BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. - Established 1865 
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BRIDGEPORT BRASS 





O 18,000 rpm, the new “LeighVB-2” 
ible-shaft grinder can be used for del 
“hospital” applications or for heavy work 
the production line. It has been found ex 
cellent for accurate light-hand grinding, } 
ring, trimming (brass and die castir 
filing, finishing and polishing and equ 
efficient for cutting ferrous and non-fer 
materials. 


» 













“Leigh VB-2" high-speed tiexible-shaft for 
heavy or delicate work 





The spindle accommodates all types 
standard grinder points and wheels. It a 
has a %4-in. collet and can be fitted w 
auxiliary reducing collets which accomn 
date %, ss and x arbors. The *4-hp mot 
(a-c/d-c type) is provided with an end r 
for suspension and a rubber-footed base 
bench use. Spring Spectarty Co., 1219 W 
Madison Street, Maywood, Ill. 
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Gas Welding Flux 
LUXINE No. 5” is the name of a n 


“oF flux for gas welding with bare steel ro 
This flux causes the metal to flow freely ar 
evenly and to penetrate deeply into the }« 
without porosity. It produces a smooth, so! 
and easily machined weld. Kremps & ( 
669 West Ohio Street, Chicago 10. 


(Continued on page 82) 
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How Many Feet in a Reel? 


By WV. F. SCHAPHORST 








Remo = a ee = He 
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I" Is often desirable to ascertain the total length of 
rope, cable, wire or hose which may be stored on a 
reel without actually measuring the piece. This can 
readily be approximated by the formula given in the 
right hand column. 


\ rope, cable, hose or wire wound upon a drum or a 
reel naturally assumes such a position as indicated in 
the accompanying sketch; that is, the winding on top 
of the first layer seeks the valleys between the turns, 
especially if the wire is taut, and likewise for the second 
and subsequent layers. In this way the maximum length 
is wound onto the drum. 


\ further condition. however, must be borne in mind. 
When materials are reeled, the layers are alternately 
right and left hand spirals. Consequently, they cannot 
bottom as ideally as indicated in the illustration. In 
view of this fact, a correcting factor of 0.262 enters 
into the formula. The complete formula for determin- 








ing the number of feet of material wound on the drum 
is. therefore: 
(h+si xh L 
F = < 0.262 
(d)}- 

where F is the total number of feet, 4 the depth of ma- 
terial on the drum in inches: s the diameter of the drum 
in inches, L the length of the drum in inches, d the 
diameter in inches of the rope. wire, hose or cable. 

Example: How many feet of '-in. wire rope will be 
wound on a drum 50 in. long by 20 in. in diameter when 
the rope is wound to a depth of 10 in.? Substituting 
these numerical values in the formula gives: 


f (10 + 20) 10 50 
I —_ < 0.262 
(Qloai- 
15.000 
= 1.262 
0.25 
15.720 ft 
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UNE finds Washington still in a 
J state of confusion as to what is to 
be done or what is to be expected. The 
nation is still concerned with the ten- 
sion which continues to exist in labor- 
management relations. In the nine 
months since V-J day, industry has 
been torn by continual strife, which 
began with the General Motors walk- 
out of 180,000 workers in November. 
That was the beginning of the first 
great strike of the reconversion period. 

In January 800,000 steel workers 
left their jobs, followed on April 1 by 
400,000 soft coal miners. A temporary 
truce was called in the coal strike in 
mid-May, but not before it had brought 
production to a halt in many of the 
country’s production centers. 

The Government took over the soft 
coal mines in the early morning hours 
of May 22nd. Secretary of the In- 
terior Krug was directed to seize and 
operate the mines. Up to the time this 
was written, however, the miners were 
uncertain as to whether or not they 
would work for their Government. 


RAILROAD IMBROGLIO 


On May 18th the President took over 
the railroads because of the unwilling- 
ness of the engineers and trainmen to 
accept an increase of 16 cents an 
hour recommended by a Government 
fact-finding board. The desired wage 
was 18% cents an hour, and it is 
difficult to determine why such a wage 
was not recommended since it seems to 
be the national standard. An 1814- 
cent increase, later offered by the Presi- 
dent failed to avert the strike. 

Other threats to the nation’s econ- 
omy in the offing are the possibility of a 
strike among hard coal miners and the 
walkout tentatively set for June in the 
shipping industry. 

These repeated disasters come at a 
time vital in our reconversion produc- 
tion battle against inflation. Automo- 
bile production, which was expected to 
reach the prewar peak rate of 3,577,292 
cars annually by last March, was actu- 
ally at the rate of 750,000 annually in 
the week ending May 11. This means 
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that thousands who would purchase 
automobiles won't be given the oppor- 
tunity this year. 


Sitver Bioc Active 


Metals—particularly non-ferrous 
metals—are in the Washington news. 
A compromise measure has been ap- 
proved by a Senate appropriation sub- 
committee permitting the Treasury to 
sell silver at 90.3 cents an ounce as 
compared to the wartime domestic 
price of 71.1 cents an ounce. It is be- 
lieved there is good chance of passage, 
which means the Western congressmen 
will have attained another step toward 
their asserted goal of $1.29 an ounce 
for silver. So far as the welding in- 
dustry is concerned, any increase in 
silver prices will, of course, be reflected 
in increases in the price of silver- 
brazing alloys. 

Interest is also expressed in the fact 
that in England, for the first time in 
history, the price of aluminum (12.07 
cents a lb) is less than the price of cop- 
per (12.97 cents a lb). What will hap- 
pen here if strike settlements in the 
copper industry bring the present 15 
cents a lb for aluminum closer to 12- 
cents-a-lb copper? 

There is increasing talk about new 
wage demands if the OPA price control 
plan is curtailed by Congressional ac- 
tion. If price control is extended, it can 
be expected that June will see further 
decontrol orders. The first list of cap- 
ital goods items removed from price 
control represented approximately $3 
billion of the estimated $15 billion val- 
ue of capital goods expected to be pro- 
duced this year. 


PLANES AND Atomic Bomss 


Before long both Bell and Douglas 
can be expected to be announcing 
supersonic planes. The first announce- 
ment may come from Bell with a 
plane capable of speeds greater than 
800 mph. 

Another development which Wash- 
ington is watching with interest and 
speculation is the forthcoming atomic- 
bomb test at Bikini. Though there was 
talk after the first postponement that 
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the test would never take place, there 
are no such hints about Washington 
now. Plans are well underway for th 
test against Naval craft, and most of the 
observers have already left for the 
South Pacific. The first test bomb will 
be air-dropped in July. The second 
test calls for surface or 
detonation in August. 

The preparation of the target ships 
and the measurement of ship damage 
will be in the hands of a technical staff 
of nine divisions. These divisions are: 
(1) bomb operation; (2) blast, pres. 
sure and shock; (3) wave motion and 
oceanography; (4) 


subsurface 


electromagnetic 
propagation and electronics: (5) ra 
diological safety; (6) radiometry; (7 
radiation; (8) remote measurements: 
and (9) technical photography. 


STEEL Propuction Losses 


The coal strike resulted in a loss o! 
approximately 2,000,000 tons of steel 
ingot and steel for casting up to May 
20. This is only a part of the total loss, 
for even after the strike ends some time 
will be required to restore the steel 
industry's operations to 
levels. 

First quarter reports of industrial 
operations show that of 111 important 
industrial companies 
showed increased earnings while 44 
experienced decreases in their earning 
power. The aggregate earning of the 
companies studied, however, indicated 
an earnings decline of approximately 
25% despite the earnings increas 
experienced by 60°% of those studied. 
This was due to the losses suffered by a 
few very large organizations. Those 
industries hardest hit were: automo 
tive, metals and mining, steel and rail- 
roads. 

The Veterans’ Administration has 
published a booklet listing a total 
162,485 student openings for next fall 
in 1,029 colleges, universities and p. 
fessional schools for which vetera 
applications will be accepted. Most 
the openings are in smaller colleges. 
and geographically they include ins‘ 
tutions in all states except Wyoming. 


Every VA field office has the list. 
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All - INCONEL brazing trays. 
: show longer life at the high 
s temperatures used in brazing 


] Thermal endurance, strength, ductility and resist- 
ance to oxidation and corrosion are the properties 
. that make Inconel* “standard” for many high-tem- 
perature applications. 
1 And, here you see how Inconel goes to work to _used. In fact, all through brazing equipment, you'll 
p make long-lived brazing trays that cut replacement _find parts being made of Inconel . . . to ensure long, 
and minimize operating interruptions. trouble-free service. 
The trays shown represent the three principal For more information on the metal that fights 
types of construction supplied to orderby ROLOCK, _high heat... oxidation . . . corrosion. . . mechanical 
INC. of Fairfield, Conn. Used at brazing tempera- abuse... write for your copy of “For Long Life at 
tures of 2050°F., these all-Inconel trays have out- High Temperatures.” The International Nickel 
lasted and out-performed other materials previously Company, Inc., 67 Wall Street, New York 5, N. Y. 


*Reg. U. 8. Pat. Off. 


TRO COREL 166 1005 se <1 brazing temperatures 


(80 NICKEL -14 CHROMIUM) 
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Cutting-Torch Guide 
By H. P. Martin 


gam, true cuts on circles or circular 
segments of small radius can be made 
easily with a hand-operated guiding device 
for a machine cutting torch. Many shops 
will find it useful for doing work that usually 
requires larger, more elaborate equipment. 

The particular guide sketched was made 
especially for cutting rounded ends on struc- 
tural steel pieces used in the manufacture 
of ice-chipping machines, but the idea can 
be adapted to the needs of almost any job 
calling for small circles by varying the di- 
mensions given in the drawing. It should be 
noted that the radius is limited by the dis- 
tance between the 4-in. slot and the %-in. 
hole in the tip-supporting bar. The guide 
can be used to cut circles of smaller or larger 
radius by decreasing or increasing the length 
of this bar from the 3%-in. length specified. 

The parts of this device were made accord- 
ing to the specifications given. The tip- 


supporting bar was fastened to the base by 


means of a cap screw and washer, and the 
vertical member was brazed to the top of the 
base 2% in. from the end. The torch hook 
was inserted through the hole in the block 
at the top of the vertical member and se- 
cured with an Allen setscrew when the torch 
was properly positioned. 

This circle cutter is simple to operate. 
The center of the circle or segment to be 
cut is located on the plate and drilled to 


accommodate the pivot pin, a s-in. rod on 


























Courtesy, The Linde Air Products Co. 
By changing the dimensions given in the draw- 


ing, this guiding device can be adapted to 
almest any jeb calling for small circles 





Do you know of a better way 
to do it—a way that is faster, 
easier or more economical 
than the method usually fol- 
lowed? If you do, why not 
pass it along? Send anything 
you think suitable for this 
section to: Short Cuts and 
Kinks, The Welding En- 
gineer, 520 North Michigan 
Ave., Chicago 11. Payment 
will be made at our usual 
rates, 











the base of the guide. The pivot pin is in- 
serted in the center hole, and the cutting 
torch is positioned and carefully adjusted 
for the desired radius. The setscrew on the 
hook and the cap screw on the base are then 
tightened. Once the cut has been started, the 
operator needs only to move the assembly 
around the pivot at the correct cutting speed. 
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Weldor’s Chair + 
By R. F. May 


A WELDOR required to do continuous over- 

head welding is forced, as a rule, to 
assume awkward positions which cannot be 
held for any length of time. While at Marin- 
ship, I submitted a suggestion to the War 


Production Drive Committee for a weldor’s 
chair. This is a comfortable low chair with 
an inclined back and a single arm res: 
which allows the weldor to support his 
welding arm. 

The accompanying sketches picture the 
weldor’s chair and compare the old and new 
methods of overhead welding. It can readily 
be seen how much easier it is to work in 
the “new” position. 

As a result of the adoption of this sug. 
gestion, weldors at Marinship were able to 
make twice as much footage overhead. They 
were not subject to back strains and fewer 
rest periods were needed. 


w w 


Federal Shipbuilding and Dry Dock Co. uses 
this device to cut out samples for testing 


Weld Probing 


SHIPYARD “stool pigeon” tattles on false 
or faulty welding in U. S. Steel Cor. 
poration’s Federal shipyard at Kearny; New 
Jersey. This is Federal’s newest safeguard 
against weak seams in prefabricated vessels. 
The pigeon (weld prober) is tack welded to 
the seam to be tested, and an electrically 
driven, saucer-shaped blade cuts out a 3 
to 4 in. section of weld bead. The samples 
are then analyzed for flaws, changes in den- 
sity, physical markings, etc. Subsurface de- 
fects are easily detected in this fashion. 
Federal also uses X-rays to spy on in 
ternal defects. 





we 




















Chair designed te speed up overhead welding. Note the relaxed position of the seated welder 
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AGE (4-7 ELECTRODES 


Welding Economy Begins in 
the Front Office ... 





The right electrode ... correct welding technique—these add up 

to economy in production welding. Page offers both: A complete 
line of electrodes and gas rods (with emphasis on PAGE—Allegheny 
stainless steel)—plus the benefit of the experience of PAGE 
selected distributors and PAGE Service Engineers. For uniformly 
high quality electrodes and rods and information about their most 


efficient use—get in touch with your PAGE distributor. 


Monessen, Pa., Atlanta,Chicago, Denver, Detroit, Los Angeles, New York, Philadelphia, Pittsburgh, Portland, San Francisco, Bridgeport, Conn. 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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NEW PRODUCTS TO USI 


(Continued from page 76) 





consider 
this ANGLE 
in 
selecting 
welding 


Elgin are welder with radio dial heat contro! 


A-C Are Welders 


T= improved series WB Elgin portable a~ 
welders are said to produce a smooth flow 
of current for ease of operation and to strike 
and maintain a flexible and obedient are. 
Special features are a scientifically designed 
cabinet which gives adequate ventilation at 
all times and a “heat range” control that re- 


<.. a welding electrode it’s the angle of duces the time required to change current 
settings to a minimum. Plugs and cables have 
|| been eliminated by a radio-type dial 
formity in carbon are welding or cutting | cated on the top of the welder. 


the point that determines speed and uni- 


operations. Hold-Ark Electrodes hold the original 


Model B-150 has been designed for all 
types of sheet-metal work and for use by 


wide-angle tip that concentrates the arc for hotter, | automobile body and fender shops, garages 


and general repair shops. It will weld light 


‘more uniform welds. They don’t spindle as they burn down. sheets and all the heavy work that may be 
In automatic or hand welding, Hold-Ark Carbon Elec- Bw ioe ok neggualieretiee dies 


to 5/32 in. electrodes. 


trodes do more work. They produce 13% more welds per Model WB-200 is readily adapted to all 


inch of rod, because their current capacity is high—burning 


types of general work in the automotive and 
industrial fields. It welds light sheets t 


is slow, thanks to that lasting wide-angle tip again! heavy steel, employing 1/16 to 3/16 


Hold-Ark Electrodes are strong, too. They stand up 


electrodes. 
Model WB-250 is made for all types of 


under mechanical shock and abuse — reduce work slow- | work and for use in iron works, garages, re- 


downs due to breakage while welding. 


pair shops, factory maintenance, etc, Its 


substantial construction also makes it a pra‘ 


Find out for yourself how Hold-Ark Electrodes can put tical welder for factory production work 


speed and uniformity ... and economy, too... into your 


carbon arc welding and 
cutting jobs. Let a trial 
lot convince you. 


pmcncace * CLEVELAND * DETROIT 
MILWAUKEE * NEW YORK * PITTSBURGH 


@ 887 
82 


will weld light and heavy sheet steel with 
and \% in. electrodes. Bornm Mrc. Co., 25 
Union St., Elgin, Til. 


% 


Welder with A-C Generator 


ae, A NEW 300-amp gasoline-driven arc weld 

Caw is equipped with an inbuilt auxiliary a 

| generator to supply power at 110 or 220-vol 

60 cycles, single or three phase. An oversi 

separate exciter serves both the weldit 

generator and the auxiliary a-c generat 
CARBON COMPANY The panel of the latter provides receptacle 


ST. MARYS. PA and studs for connecting an a-c voltmet 
‘ 4 with dual scale, frequency meter and rhe 
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BLUE DEVIL 
ELECTRODES 


; Bo 
(Recommended whetever weld 


metal of high quality is désired) 


m USED ON THIS PLANT 
, YARD PIPE JOB! 


j. 
_ WELDING 


| ACCESSORIES 
CHIPPING GOGGLES 


* 
WELDING MACHINES: 
A. C. TRANSFORMER TYPES 


WELDING GOGGLES 
WELDING CLEANING TOOLS 
WELDING CLAMPS 
SAFETY CLOTHING 
WELDING GLOVES 
CARBON PASTE & FLUXES 
WELDING CABLE CONNECTORS 
WELDING CARBONS 
CARBON PLATES 
WELDING CABLE 
WELD SPATTER ELIMINATOR 


ELECTRODE HOLDERS 


RIVET COMPANY | 
CLEVELAND, CHICO EAST CHICAGO, IND. 
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SAFETY 


In this list you'll find one of your neigh- 
bors—a distributor of W1LLsoNn Personal 
Safety Equipment. That distributor, 
backed by our 75 years experience in 
safety service, is well qualified to help you 
on any eye and respiratory safety problem. 
That distributor, in addition, maintains a 
local stock of W1LLson safety equipment 
to give you what you want—when you 


























































want it. 





















ALBUQUERQUE, N. MEX.— 
Hendrie & Bolthoff Mfg. & Supply Co. 


ATLANTA, GA.—Fulton Supply Co. 
BALTIMORE, MD.—Carey Mach. & Sup.Co. 


BIRMINGHAM, ALA.— 
Safety Engineering & Supply Co. 


BOSTON, MASS.— 
Cutter, Wood & Sanderson Co. 


BUFFALO, N. Y.—American Allsafe Co. 
BUTTE, MONT.—Montana Hardware Co. 
CASPER, WYO.—Casper Supply Co. 


CHARLESTON, S. C.— 
Cameron & Barkley Co. 


CHARLESTON, W. VA.— 

Safety First Supply Co. 
CHATTANOOGA, TENN.— C.D. GenterCo. 
CHICAGO, ILL. —Protective Equipment, Inc, 
CINCINNATI, OHIO—The E. A. Kinsey Co. 


CLEVELAND, OHIO— 
Safety First Supply Co. 


COLUMBUS, OHIO—The E. A. Kinsey Co. 
DAYTON, OHIO—The E. A. Kinsey Co. 


DEADWOOD, S. DAK.— 
Hendrie & Bolthoff Mfg. & Supply Co. 


DENVER, COLO. — 
Hendrie & Bolthoff Mfg. & Supply Co. 


DETROIT, MICH.— Willson Products, Inc. 
GRAND RAPIDS, MICH.—F. Raniville Co. 
GREENSBORO, N. C.—Smith-Courtney Co. 
GREENVILLE, S$. C.—Carolina Sup. Co. 
HICKORY, N. C.—Smith-Courtney Co. 
HOUSTON, TEXAS— 

Allied Safety Equipment Co. 
INDIANAPOLIS, IND.—The E. A. Kinsey Co. 


JACKSONVILLE, FLA.— 
Cameron & Barkley Co. 


KANSAS CITY, KANS.—L.R. Stone Supply Co. 
LOS ANGELES, CALIF.—E. D. Bullard Co. 
LOUISVILLE, KY.—Neill-LaVielle Sup. Co., Inc. 
MEMPHIS, TENN. —J. E. Dilworth Co. 
MILWAUKEE, WIS. —Protective Equip., Inc. 























MUSKEGON, MICH.—Foctory Supply Co. 


NEW ORLEANS, LA.— 
Woodward, Wight & Co., Ltd. 


NEW YORK, N. Y.—W. S. Wilson Corp. 


OKLAHOMA CITY, OKLA.— 
Hart Industrial Supply Co. 


OMAHA, NEBR.— 
Interstate Mach, & Sup. Co. 


PHILADELPHIA PA.—Industrial Prod. Co. 
PITTSBURGH, PA.—Sofety First Supply Co. 
PORTLAND, ORE.—J. E. Haseltine & Co. 
PROVIDENCE, R. 1.—Jomes E. Tierney 
RICHMOND, VA.—Smith-Courtney Co. 
ST. LOUIS, MO.—Safety Incorporated 


ST. PAUL, MINN. — 
Farwell, Ozmun, Kirk & Co. 
SALT LAKE CITY, UTAH— 
Industrial Supply Co., Inc. 


SAN FRANCISCO, CALIF.— 
E. D. Bullard Co. 


SANTA FE, N. MEX.— 
Hendrie & Boithoff Mfg. & Supply Co. 


SAVANNAH, GA.—Cameron & Barkley Co. 
SCRANTON, PA.—\. 8. Potter & Co. 
SEATTLE, WASH.—J. E. Haseltine & Co. 
SPOKANE, WASH.—J. E. Hoseltine & Co. 


SPRINGFIELD, MASS.— 
Charlies C. Lewis Co. 


SYRACUSE, N. Y.—Syracuse Supply Co. 
TACOMA, WASH.—J. E. Haseltine & Co. 
TAMPA, FLA.—Cameron & Barkley Co. 
TROY, N. ¥.—The Troy Belting & Sup. Co. 
TULSA, OKLA.—Hart Ind. Supply Co. 
VICKSBURG, MISS.—J. E. Dilworth Co. 


CANADA 
TORONTO—Safety Supply Co. 
MONTREAL—Scofety Supply Co. 
VANCOUVER —Safety Supply Co. 













Hobart’s 300 amp gasoline-driven 


with an auxiliary a-c generator 
stat for controlling the volta 
generator is available in tw 
kw. Hosarr Broruers Co 
Troy, O. 


welder 


ge. The auxiliary 
0 sizes, 6 and }9 


» Hobart Square. 
wv wv 
Carbon Determinator 


A NEW type of volu- 
metric carbon de- 
terminator has been 
developed to aid met- 
allurgists in analyzing 
the carbon content of 
iron, steel, heat-resist- 
ing steel, stainless 
steel and other ferrous 
materials. The pre- 
cisely graduated, 
water-jacketed burette 
18 mounted in front 
of a fluorescent light 
for easy reading. Ac- 
curacy is one point or 
better, claims manu- 
facturer. The absorp. Carbon 
tion chamber permits °° analyzing iron, 
complete absorption “th heat - resisting 
in two passes; for oe “ae 
many alloys one pass is sufficient. Linpperc 


ENGINEERING Co., 2: ] 
Chicago 12. » 2444 W. Hubbard 











determinator 
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Flexible couplings for the quick jeining of 


individual sections of ventilating hose 
Ventilating Hose Coupling 


A SIMPLE, fool-proof coupling makes possi- 

ble the “10 second” joining and dis- 
connecting of individual sections of flexible 
ventilating hose. The coupling is built into 








the hose, eliminating the need of fittings. A 
flat spring steel collar is first compress 
to slip inside the end of another sectior 
and then released, forming a tight join 
Disconnection is simply made by compress 
ing the inner spring steel collar and wit! 





drawing the male end. 

These couplings are covered with a fire- 
resistant duck fabric which has bee 
with a durable thermoplastic, They are fur 
nished in standard diameters from 3 to } 
in. and in lengths of 10, 15. and 25 ft T 
WARNER Brotuers Co., Spir aTuBe D : 
Bridgeport 1, Conn. 


nN coated 
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Stoody Self-Hardening is a typical alloy widely used on heavy equip- 
ment for combatting earth abrasion combined with impact. Deposits can 
be left in the rough condition—need no subsequent machining. The power 
shovel track pad illustrated herewith is typical of its many uses—at least 
doubles usval life! Use Stoody Self-Hardening to cut replacements on all 
manganese steel equipment including power shovel parts, tractors, bull 
dozers, crushers and parts which must be forged after hard-facing is 
completed. 


HETHER YOUR wear problems result 
from abrasion, heat, corrosion, im- 
pact or a combination of all four, they can be solved 
with one of the many Stoody Hard-Facing Alloys. 
These alloys are available in types having a wide 
range of physical characteristics. Their use increases 
equipment life from two to ten times or more, reduces 


STOODY COMPANY 


1148 West Slauson Avenue « Whittier, California 


STOODY HARD-FACING ALLOYS 
Retard Wear oe Save Repair 
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For wearing parts subjected to heat, impact and corrosion—and where 
deposits must be smoothly machined—choose Stoody 6, a hard-facing 
alloy retaining its hardness even at red heat, Stoody 6 is a non-ferrous 
alloy, resists corrosion, has good hardness ond wear resistance when 
applied by either electric or oxyacetylene welding equipment; and can 
be readily machined with sintered carbide tools. Use Stoody 6 on hot 
punching dies (illustrated), exhaust valves, high temperature—high pres- 
sure flow valves, refractory dies, etc. 


spare parts requirements, saves 
hours of costly downtime! 

Stoody Alloys are applied by 
ordinary welding equipment fo all 
wearing surfaces — combat all types of earth abrasion, 
metal-to-metal friction; lengthen life of parts subjected to 
corrosive media, heat and other sources of wear. If you 
want longer life and improved performance from your equip- 
ment, find out how Stoody-Facing Alloys can help you! Out- 
line your problem and mail it to our engineering department. 
It’s maintained to help you. 
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Compositely fabricate dies 
... by WELDING 





EUREKA TOOL AND DIE WELDING ELEC- 
TRODES, for composite die fabrication, facilitate plan- 
ning and effect speedy results. Plain carbon, S.A.E. or 
low alloy NE steels are used as a base and weld deposits 
of the various Eureka Tool and Die Welding Electrodes 
constitute the cutting edges or working areas. Units so 
constructed efficiently replace those constructed entirely 
of tool steel. 


ELIMINATION OF HEAT TREATMENT 


(Above) Composite-Fab- 
ricated Die. The Base is 
Mild Steel, the Cutting 
Edges ‘‘Hard-As-Welded" 
Deposits of Eureka Oil 
Hardening Tool Steel Elec- 
trodes. 











MACHINING IS FINAL OPERATION 


Deposits of Eureka Electrodes, which are 
“hard-as-welded” eliminate the need of 
complete heat-treatment after welding. 


COSTLY MAINTENANCE AVOIDED 


The ability to produce a composite tool or 
die results in a working surface of any de- 
sired characteristic with a resilient core. 


CONVERTING INTO COMPOSITE UNITS 


Convert existing tool steel die sections in- 
to composite units to meet unusual condi- 
tions. 


In composite fabrication by welding, finish 


machining, drilling, etc., can be done as 


final operations. 


INSERTS ELIMINATED 


Composite fabrication by welding elimi- 
nates the use of inserts, which are often 
too costly, unsatisfactory or impractical. 


MULTIPLE APPLICATIONS 


In composite fabrication by welding, it is 
practical to weld two, three or four types 
of unlike materials on one die unit to per- 


form individual functions. 


Also Facilitates Repairs to Die Units. 


helen Lqespmaen 5 Saggel gc Cr 


PIONEERS IN TOOL AND DIE WELDING ELECTRODES 


223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 








Just clip and mail the coupon below 
for your free copy of our latest 40- 
page illustrated booklet, which will 


help you save many valuable man 


hours and minimize production delays. 


WELDING EQUIPMENT & SUPPLY CO. 
223 LEIB ST. 
DETROIT 7, MICHIGAN 


Rush me your catalog: 


NAME 





TITLE 





ADDRESS 





CITY. 














“Badger” welder filter to eliminate dust, weld 
ing slag, ete. from moving parts 


Welder Filter 


: pew elimination of mill scale, we 
slag and other atmospheric dust in 
welders through the use of Badger welder 
filters is said to result in substantial savings 
Case histories tell how maintenance costs 
were reduced $3,000 in a plant with 55 weld 
ers and how another plant with 18 welders 
saved an average of 160 man-hours a1 
machine-hours per unit usually lost in dow: 
time. These filters are designed to fit all 
standard motor-generator welders operating 
on 25-50 and. 60-cycle current. The filter 
media used is said to have a high dust- 
holding capacity, to be low in air resistance 
and to be constructed for long, hard usag 
THe Bapcer Corp., East Brown Street, Mil 
waukee 12. 


* vw 


Manganese-Bronze Rod 


A NEW low-fuming manganese-bronze weld 

ing rod is offered for hard-facing 
applications in which a hard bearing surface 
is necessary to resist abrasion. It can be 
used on grey cast-iron and steel, malleable 
wrought and white cast-iron and on gal 
vanized materials. 

This rod melts at a low temperature, and 
a minimum of preheating is necessary on 
most applications. It thus enables fill-in de 
posits to be laid on cast-iron pistons, gear 
teeth, stripped threads, etc., while the cast 
ing is in place. It has good tinning proper 
ties and will flow smoothly even over greasy 
or rusty surfaces, states manufacturer. 1! 
TAN Mera Mrc. Co., Bellefonte, Pa. 


wv BS 


Portable Tong Brazer 


PORTABLE 10-kva_ incandescent-carb 

brazer somewhat similar to the 5-k 
unit announced in the May issue of 1 
Wetpinc ENGINEER, is offered for the pr 
duction of joining copper or copper all 
parts. These brazing tongs are cooled by a 
natural air draft that enters at the bottom, 
passes over the transformer and is expelled 
through louvered openings at the top. Th« 
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15,300 Ib. mill housing repaired by brazing 


at one-third the cost of a new casting 





1) To replace this 15,300 pound cold rolling mill 2) Instead it was brazed with 250 pounds of %” 
housing would have taken two months—too long a diameter Chase low fuming bronze rod. In this 
shutdown when every pound of production was close-up of the fractured casting the repair braze 
vital to the war effort. can be plainly seen. 





PS toes is another instance—one 
of many such case histories 
on file—of how Chase Bronze Weld- 
ing Rods save man-hours and cut costs 


...insure fine quality welds, wherever 
used in industry today. 





TO FIND OUT MORE abou: 
Chase welding and braz- 
ing rods, write, on com- 
pany letterhead, for com- 
plimentary copy of our 
handbook, “Chase Weld- 
ing Rods—and Welding 
of Brass, Copper, 
Bronze.”’ Simply address: 
Chase Brass & CopperCo.., 
attention Dept. WE-66. 





3) One week later the repaired housing is assem- 
bled, and the rolling mill back in operation. Cost 
of brazing: abi: one-third the cost of a new 


P: (“hase 








BRASS & COPPER CO. patting FN ahem at 


INCORPORATED 








This is the Chase Network —handiest way to buy brass 
ALBANY} ATLANTAt BALTIMORE BOSTON CHICAGO CINCINNATI! CLEVELAND DETROIT HOUSTONt INDIANAPOLIS KANSAS CITY, MO.¢ LOS ANGELES MILWAUKEE MINNEAPOLIS 


NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROV!DENCE ROCHESTER SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON{ (tindicotes Sales Office Only) 
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Life of Rolling Mill Wearing Parts Increased 
6 to 8 Fold by Conservation Welding... 


Rolling mill coupling boxes, spindles 
and crabs, whether made of manga- 
nese steel or carbon steel, are given 
added service life, and replacement 
cost figures for these members are 
substantially reduced through the 
application of Amsco Welding Prod- 


ucts. 


The coupling box shown in Picture 
A-48A, which is cast of austenitic man- 
ganese steel, is being built up with 
Amsco Nickel- 

Manganese Steel 
Welding Rod. 
Obviously, it is 
quite difficult to 
grind the surface 
of the deposited 
weld metal due 
to the cramped 
quarters inside a 
coupling box. 
But the fact that 
manganese steel 
work hardens 
and polishes 
while the coup- 
ling box is in service, minimizes the 
necessity of finishing, grinding or 
peening. This is especially true if 
the wabblers of the opposing spin- 
dle, crab or roll, as that shown in 
Picture A-485, are built up or hard- 


faced with Amsco Economy Hardface. 


The ground surface of Amsco Econ- 
omy Hardface, being slightly harder 
than work-hardened manganese steel 
and having a Brinell hardness of be- 
tween 450 and 550, takes on a high 
polish, with the result that very little 
friction is set up between it and the 
Nickel-Manganese Steel surface, 


which work hardens to between 400 
and 500 Brinell. 


Picture A-486 shows an ordinary 
carbon steel tight crab that has been 
built up with Amsco Nickel-Manga- 
nese Steel electrodes. At another roll- 
ing mill, the superintendent states that 
it is standard practice to purchase 
ordinary carbon steel crabs and build 
them up with Nickel-Manganese Steel 
after they have become worn, and 


that they obtain six to eight times as 
much service life from wabblers re- 
conditioned with Nickel-Manganese 
Steel rod as from carbon steel. 


Send us your problem for the appli- 
cation of Amsco Welding Products to 
the reclamation, hard surfacing and 
repairing of ferrous equipment parts. 

* 

(Amsco Welding Products are 

produced and sold in Canada »y 


Canadian Ramapo Iron Works, 
Inc., Niagara Falls, Ontario.) 





AMSCO 
Foundries at 
Chicago Heights, ill.; New Castle, Del.; 
Denver, Colo.; Oakland, Calif.; 
los Angeles, Calif.; St. Louis, Mo. 
Offices In Principal Cities 


AMERICAN MANGANESE STEEL DIVISION 
CHICAGO HEIGHTS + WLLINOIs 














unit weighs 100 lb and is connecte, 
220 or 440-volt source for single-ph; 
cycle operation. A _ two-pronged 
switch is provided to change th: 
voltage to 12, 10 or 8 volts. Four large 
type wheels and two convenient hand\ 
mit the unit to be quickly moved or 
to any part of the plant. Westinc: 
Evectric Corp., P. O. Box 868, Pitts 
30. 


Metal Washing Machine 


ANDLING large numbers of metal pa 

racks is now facilitated by the new 
tinuous-type washing machine havir 
output of about 60 racks per hour. It 
used as a single-stage washer or to | 
a number of successive operations su 
alkaline, acid or neutral dips. Conn: 
may be made to an exhaust to remove { 
unpleasant odors or excessive heat. Op 
Equipment Co., 249 Church Street. \ 


wan, N. J. 


Metal washer for handling large number 


metal parts on racks, ete 


Metal Saw 
b mets new unit is attachable to any 


electric or air drill or flexible shafting 
chucks in a drill chuck or collet and saw 
files metals, wood and plastics. Ordinary hac} 
saw blades and standard %-in. shank 
chine files are used. The square plunger 
a take-up for wear, and all rotating 
are heat-treated, ball-bearing and run ir 
Wyzenspeek & Starr, 838 W. Hubbard S$ 


Chicago 22. 


Wyzenbeck “Hi-Speed” saw. It saws and fils 
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for cast iron 
welding jobs 


--- WILSON 


ELECTRODE No. 97 


Here’s a rod that’s especially designed 
for all-position welding of cast iron— 
where machineability of the deposit 
is not important. Made with a core 
wire of mild steel with an extruded 
coating, the Wilson No. 97 offers these 

notable features: 
eA pink coating that acts as a 
flux ... controls the arcing char- 


acteristics, permitting the use of 


low currents so desirable in 
cast iron welding. 


e Smooth, uniform deposits of 


higher tensile strength than the 
cast iron. 


e Light slag that is easily removed. 


No. 97 is available in three popular 
sizes: 3/32", 1/8" and 5 32” diame- 
ters, 12”, 14” and 14” lengths respec- 
tively. It is recommended for welding 
of cylinder blocks and heads, bearing 
blocks, machine parts, large frames 
and similar pieces. For best results, 
use reverse polarity with D. C. Alter- 
nating Current may also be used. 


For full information about No. 97, 
and Wilson’s complete line of elec- 
trodes, fill in the coupon and mail it 
today for a copy of Catalog ADW.75. 
Or, if you prefer, write your nearest 
Wilson distributor. 








WILSON WELDER and METALS CO., INC. 


General Offices: 60 East 42nd Street, New York 17, N. Y. 


Distributed by: A. M. CASTLE & COMPANY: Chicago, Seattle, Los Angeles, San yen 
Francisco; W. P. & R. S$. MARS COMPANY: Duluth; KNIGHT & WALL COMPANY: f 


Tampa; ARCOS CORPORATION: Philadelphia; THE CONGDON & CARPENTER COM- rs Firm 





Wwe 


WILSON 
WELDER 
f & METALS 
CO., INC. 


60 East 42nd Street 
New York 17, N.Y. 


Please send me a copy 


of Wilson Electrode Catalog 


ADW-75. 








PANY: Providence; J. M. TULL METAL & SUPPLY CO., INC.: Atlanta; H. BOKER & : 
CO., INC.: New York, Cambridge, Mass.; GRAYBAR ELECTRIC CO., INC.: Pittsburgh, £ Address 


Cleveland, Cincinnati. 


Represented Internationally by Airce Export Corporation / City 
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Band Leader Turns 
Welding Manufacturer 


Frank Salenci, former band leader from 
Cleveland, known professionally as “Frankie 
Sullivan” has turned from music making to 
the welding business—with very good finan- 
cial results. 

Some ten months ago Frank received two 
welding machines in payment of $400 owed 
to him for an orchestral engagement. In- 
stead of protesting the unusual compensa- 
tion, he rented half of a garage and hired 
Vance Turner, a weldor, to work for him. 
The two men started to weld hand trucks. 
The small garage was soon vacated and 
6,000 sq ft of space was rented to handle 
the fast growing business. Twelve additional 
employees were hired to assist in the manu- 
facture of hand trucks and dollies. Frank, 
however, underestimated his speed of growth 
and once again had to move to larger quar- 
ters. This time he rented a three-story build- 
ing and added 30 more employees, all ex- 
servicemen. 

Salenci’s latest venture is a new design 
for a hospital operating table that eliminates 
certain parts of the mechanism which he per- 
sonally found annoying when he had to spend 
several weeks in a hospital. He hopes to 
turn out his new tables in quantity from 
welded steel. As soon as the welding busi- 
ness can carry on without him, however, he 
plans to organize another band and go back 
to his old love, the trumpet. 


A 


vv 


Radio Salutes 
Welding Industry 


“Vattey Force Rapto Caravan,” a nightly 
one-hour. program sponsored by the Adam 
Sheidt Brewing Co., Norristown, Pa., paid 


tribute to the men and women who manufac- 
ture and use to good advantage the weld- 
ing equipment of America. Among the hosts 
honored were B. J. Tesmer, treasurer, Bur- 
dett Oxygen Co., G. Van Allstyne, advertising 
manager, Air Reduction Sales Co., and W. W. 
Reddie, assistant manager, Westinghouse 
Electric Corp. From 1939 to 1945, it was 
brought out, the growth in this industry re- 
sulted in a 625% increase in the market. 


w w 


Germans Press-W eld 
Aircraft Radiators 


“PRESS-WELDING” of aluminum sheets by Ger- 
man industry greatly accelerated the output 
of aircraft radiators, according to a report 
released by the Office of the Publication 
Board, Department of Commerce. The report 
was made by T. G. Haertel for the Joint 
Intelligence Objectives Agency, who suggests 
that press-welding of aluminum may have 
other applications than radiator manufac- 
turing. 

In the Adam Opel automobile factory near 
Frankfurt, sheets of spot-welded aluminum 
were virtually melted together between gas- 
heated dies closed under pressure. While the 
dies were nearly closed, compressed air was 
injected between the sheets to blow open 
areas between the welds. This was done to 
create passageways conforming to the design 
of the dies. The resultant pieces were then 
welded to produce aircraft radiators. 

Orders for the report (PB-7742) should be 
addressed to the Office of the Publication 
Board, Department of Commerce, Washing- 
ton 25, D. C., and should be accompanied 
by check or money order (photostat, $1; 
microfilm, 50c), payable to the Treasurer of 
the United States. 





W-AL-CO 
WHITE METAL FILLER ROD 
No. 716 LOW-MELTING ALUMINUM BRAZING ROD 
ALUMINUM SOLDER 


WELDING ALLOYS MANUFACTURING CO. 744 Broad St., Newark 2, N. J. 








This announcement was written with molten 
steel on a stainless-steel letterhead 


Lincoln Announces 
$200,000 Award Program 


ANOTHER $200,000 in prizes will be dis 
uted by the James F. Lincoln Welding Four 
dation as a means of encouraging further 
scientific progress in the arc-welding indus 
try. There will be a total of 452 awards for 
technical papers covering every field of ap 
plication and research for arc welding. Thes: 
will range from $100 for honorable mentior 
(217 awards) to the grand prize of $13,201 
for the best of all papers. 

The awards will be made in 15 broad class 
ifications and 43 divisions of those classifica 
tions. Awards of $700, $500, $250 and $150 
will go to the best papers in each of the 
43 divisions. 

In 11 of the 15 classifications, papers are 
called for on the redesign for are welding of 
an existing machine, structure or fabricated 
product which was previously made in some 
other way. Another classification covers re 
search work applied to arc welding by ir 
dustrial, governmental, private and colleg 
laboratories. The same classification includes 
college engineering education having to do 
with improved methods for teaching ar 
welding. 

The remaining three classifications call fo: 
papers describing the successful operatio 
of all phases of a weldery; operations by 
commercial welders or job shops and ga 
rages; arc welding as applied to maintenanct 
work on all types of machinery or structures 

The program closes at midnight June 
1947. Rules and conditions governing ¢! 
activity may be obtained from the Founda 
tion secretary, Cleveland 1. 


ad ~*~ 


Next Metal Show 
Nov. 18 to 23 


Tue National Metal Congress and Expositi 
will be held again this year for five day 
beginning Nov. 18. This Metal Show, ¢! 
28th, will be staged in Atlantic City’s mu: 
cipal auditorium, marking the first time 

five years that the event has been held 

the east. It is estimated that 
25,000 executives, engineers and productio: 
men will visit the exposition and atten 
technical sessions of the five participating 
societies. 


more tha 
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The application of the Bausch & 
Lomb Industrial Vision Service 
in your plant means: fewer acci- 
’ dents . . . increased production 
... improved quality . . . reduced 
labor turnover . . . lower train- 
ing costs. Write for this booklet. 





Bausch & Lomb Welding Glass provides complete protection from all 3 of the 
eye hazards encountered in electric and acetylene welding . . . blinding glare, 
and the invisible but harmful infra-red, and ultra-violet radiations. 

In a complete range of densities, with transmission characteristics conform- 
ing to Federal Standard Color Specifications, Bausch & Lomb Welding Glass 
may be obtained in lenses for B&L Welding Goggles or in welding plates for 
use in helmets or hand shields. Write for complete details. Bausch & Lomb 
Optical Co., 754-6 St. Paul Street, Rochester 2, N. Y. 


BAUSCH & LOMB 


SafetyEyewear 











'HE WELDING ENGINEER—JUNE, 1946 91 


















60 KVA Model BH 
Induction Heater 
with Full Heat 
Cycle Program 
Control and 

6 Point Recorder 


FOR PRECISION 
CONTROL OF 


HEAT! 


WELDING 
MODERN STEELS 
BY 
MODERN METHODS 


DEMANDS 


INDUCTION HEATING 


INDUCTION HEATING by the SMITH DOLAN SYSTEM 


Plus The New HEAT CYCLE PROGRAM CONTROL 
Gives all this and more.—Precision control of PREHEATING 


FOR WELDING and NORMALIZING AFTER WELDING 


is the only efficient method for joining modern alloy steels. 


MODERN—SELF-OPERATING—COMPLETE! 


Once the metallurgical heat-cycle for the steel has been 
determined, it is only necessary to set the controls, and the 
machine shown above will deliver this program from start 


to finish! 


In addition, recorded charts keep permanent 
records for duplication of results. 


A complete unit for 


efficient performance. Temperatures up to 1750° F. readily 


obtainable. 


ELECTRIC ARC, Inc. 


152-158 Jelliff Ave. 


92 


Newark 8, New Jersey 








Offer Royalty-Free Use 
of High-Temperature Steel 


“stabilized 

a carbon-molybdenum-chromium compos 
designed to meet the requirements of | 
temperature steam lines in power plants 
the chemical industry have been dedix 
to public use on a royalty-free basis by | 
Steel and Carnegie-Illinois Steel Corp. 
use of the material was patented by Dr. \ ; 
cus A, Grossman, director of research 

Dr. R. F. Miller, development engin 
stainless and alloy steels, Carnegie-IIli: 
The patent relates to “the use of a grad 
steel particularly resistant to graphitiza 
when subjected to stress in the tempera 
range from 800 to 1,100 F.” 

The steel embraced in the patent 
pearlitic, non-air-hardening type contaii 
from 0.08 to 0.20% carbon, 0.45 to 0.f 
molybdenum and 0.15 to 1% chromium 


ALL patent rights of a 


: 
> 
S 
~ 





Welding No Fire Hazard, 
Insurance Study Shows 


A RECENT study released by the National | 
Protection Association shows that out of 
“large loss” fires only 12 or 342% were caus: 
by welding. Heating defects (15%), el 
trical causes (9%), flammable liquids (6 
and smoking (5%) were among the ma 
reasons for fires. However, causes for 158 


| these fires (48%) were unknown. 


New York AWS Section Inspects 
Metal & Thermit Laboratories 


Metat & THermit Corp. recently conduct: 
an inspection trip through its research la! 
ratory at Woodbridge, N. J., 
members of the 


for almost 


American Welding Soci 


| New York section. The visit provided on 


the first opportunities since the war to 
first hand such wartime and postwar dev 
opments as underwater welding and cutt 
and thermit-welding applications. 

The program included a new motion | 
ture, “Mass Production of Massive Part 
and guided the analytica 


tours through 


| chemical and pilot plant divisions of 


laboratory. Demonstrations of equipment a 
procedures were made at various points 
the welding division. Of particular inte: 
were the underwater demonstrations and | 
thermit reactions shown in connection w 
the welding of railroad rails and the prod 
tion of steel castings. Metal & Thermit off 
cials conducting the tour were John B. 1 
non, vice-president, and Dr. Lincoln T. Wor! 
director of research. Charles Kandel of | 


| Craftsweld Equipment Co., headed the AW 


committee on arrangements. The speciali 
who explained the various demonstrati 
were: H. O. Klinke (stainless-steel welding 
Air Reduction Sales Co.; E. Vom Steeg (a 
position mild-steel welding), El 
tric Co.; Lysle Wilson (downhand mild-ste: 
welding), American of 


General 


Bureau Shipping 


| R. C. Pearson (tensile and Navy bend tests 
| Brooklyn Navy Yard; H. R. Isenburger (X 


ray inspection), St. John X-Ray Laboratories 


| C. D. Cooper (underwater welding and « 
| ting), Metal & Thermit Corp. and J. H. Dey 
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, Ready for those hard ae 


SEYMOUR Phosphor Bronze Welding Rod quality is based on nearly 70 years af 
experience in the manufacture of bronzes and other nonferrous diloys. They melt... 
; easily and flow smoothly into crevices, producing ductile, homogeneous welds of high * 
tensile strength. 


The manufacture of these rods is a precision job. There is no guess work, and variables 
are held to a decided minimum. Casting is done in modern electric furnaces under 
accurate heat control, and a well-equipped laboratory tests every melt. 


Seymour Phosphor Bronze Welding Rods, in Grades A, C and D, are obtainable through 


welding supplies jobbers everywhere. 
PHOSPHOR BRONZE 

THE SEYMOUR MANUFACTURING CO., SEYMOUR, CONN. 

NONFERROUS ALLOYS SINCE 1878 | 
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Plan Program to Curb 
Japanese Industry 


At the request of the U. S. Departments of 
War and State, the National Engineers Com- 
mittee of the Engineers Joint Council, repre- 
senting five national engineering societies in 
the United States, is preparing a suggested 
program to eliminate the industrial war po- 
tential of Japan. The Committee’s report 
embodies a suggested program based on 
engineering, industrial and economic factors. 

The study is under the direction of Col. 
Carlton S. Proctor, Dr. Harry S. Rogers, 
president of the Brooklyn Polytechnic Insti- 
tute, and Sidney D. Kirkpatrick, editor of 
McGraw-Hill Publications. 


Wheel Company Installs 
New Flash Welder 


In order to give better service to its ring and 
flange customers, the King Fifth Wheel Co., 
Philadelphia, is installing new flash-welding 
equipment made by the National Electric 
Welding Machine Co., Bay City, Mich. The 
new welder has been designed to furnish 
selective heat control in small steps over its 
entire range in order to insure correct flash- 
ing for any specified section. The unit will 
handle stainless steels in sections up to 4 
sq in. in cross-sectional area and nearly all 
other steels up to 8 sq in. In addition to 
rectangular pieces, King will bend and weld 
angles, channels, etc. 





INVESTIGATE 





Like all Dockson Products the 60 and 70 series goggles shown above 


are the result of Dockson's long experience and “know-how”". 


DOCKSON’S 
COMPLETE 


The 60-08 is a popular, general purpose, molded monelite goggle, 


especially equipped for chipping and grinding jobs while the 66-18-5 


LINE OF 
HEAD & EYE 


is the same goggle equipped for welding use. 


The 70-08 is a cover spectacle chippers and grinders goggle for use over 


prescription glasses and it's one of the finest molded designs made. 


PROTECTION 


The 76-18-5 is the welder's version of this same style. Both have the 
new easy adjusting brace bar and many exclusive Dockson features. 
There is no price penalty for Dockson Superiority. 


Reha Gyek 


3839 Wabash 


CORPORATION 
. Detroit 8, Mich. 





Arcos Corp. Opens 
New England Offices 


A NEW district office at 450 Asylum St: 
Hartford, Conn., has been opened by A; 
Corp., manufacturer of stainless and alo) 
electrodes. John K. Light will be the 
engineer in charge, and he will be assisted 
by Charles B. Culbert. Both men are we! 
informed on alloy welding problems, hay 
served for a number of years in the A) 


Philadelphia office. 


w 


New Firm Enters 
Welding Supply Field 


Bent Laune, Dick Mandel and Tom Nast 
have formed their own welding distributing 
company, All-State Welding Supply Co., with 
headquarters at 96 W. Post Road, White 
Plains, N. Y. Mr. Laune is president; Mr 
Mandel, vice-president and Mr. Nast, secre- 
tary and treasurer. Regional offices are |o- 
cated in Chicago and Los Angeles. 

Operating on a national basis, the distribu 
tor will supply a complete line of brazing 
alloys and fluxes designed for use on cast 
iron, steel, aluminum, brass, copper and for 
the joining of dissimilar metals. 


w w 


Transportation Co. to Handle 
Railway Supplies, Electrodes 


CHAMPION Transportation Sales, Inc., Chi 
cago, has been formed to handle the sales 
of railway supplies on a national basis. The 
company will represent the Champion Rivet 
Co., maker of a complete line of electrodes, 
and the Aeronautical Products, Inc., and 
Econite, Inc. Offices are located at 6 So 
Clinton Street, Chicago 6. 


ek. 
Sciaky Incorporates 


Scraky Bros., resistance-welder manufacture! 
at 4915 W. 67th St., Chicago, has incorpo 
rated to facilitate business transactions. The 
corporation assumes contractual obligations 
and liabilities of the former partnership. No 
changes have been made in management ot 
personnel. 


$2,000 RWMA Contest 
Closes July 31 


THE $2,000 contest for the best paper on the 
design, application and research of resistance- 
welding conducted by the Resistance-Welder 
Manufacturers’ Association will close mid 
night, July 31, 1946. Five prizes are being 
offered (see page 88, February, 1946 issue, 
THe Wexpinc ENcINEER). 


“ 
oy 


St. John X-Ray Moves 


St. Joun X-Ray Lasoratory, [Nc., has 
moved to its own building located at Califon, 


N. J. 
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"Best wheel we ever had. Equal life and much 
better cutting action than competing wheel." 


"Life about double that of wh 


eel we 
using. Finish and cutting action pete been 


"cuts faster and produces smoother finish than 
competing wheel. . 


Here's what they say about the 


NORTON | 
HESE quotations are from actual 
B -5 Rk. E. Ry/,'{e) /D trial reports of the performance of 


the new Norton B-5 resinoid wheel 
W a 2 E L on weld grinding jobs. They cover 


both straight wheels and cup shapes 
and are typical of experiences every- 
where with B-5 wheels. 
If you are not already using the 
Norton B-5 wheel it will pay you to 
try it at once. Get in touch with your 
Norton abrasive engineer or Norton 
1 NORTON ABRASIVES ~ x distributor for specific recommenda- 
— —— tions for your jobs. 











NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Principal Cities 
W-1055 
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Linde to Expand industry division which will handle inquiries 


=— -ngi i blems in this field. En- 
( a he and engineering pro eld. 
xy Acetylene Facilities gineering specialists have been assigned to 
Tue Linde Air Products Co. has started con- give advice on the best engineering practices 


. ans , involving corrosion-resistant bronze alloys. 
struction on two new oxygen filling stations & : 


and acetylene producing plants at Evansville, 
Ind., and another on West- Trade Street, 


Charlotte, N. C. The new plants are expected S 
to be in operation by the first of June. NWS A Adopts 
New Plans 


, WELDING equipment and supply distributors 
. attending the second annual convention of 
Ampco Forms the National Welding Supply Association at 
New Division Dayton, O., April 29 and 30 elected L. O. 

Schneiderwind, Omaha, president; Ralph E. 
Ampco Merat, Inc., 1745 So. Thirty-Eighth Chase, Benton, Ill, senior vice-president, and 
Street, Milwaukee 4, has formed a process H. G. Weiler, Dayton, secretary-treasurer. 








REGISTERED U.S. PAT. OFFICE 











FOR A.C-D-C. 
ACHINEABLE WELDS 








T @ The Original and Best Nickel Rod! This out- 

ypical cast iron gear with bro- , 3 * 

ken tooth which will be rebuilt standing Marquette A.C.-D.C. Rod is a copper-nickel 
y welding 


alloy with a special coating which gives excellent weld- 
ing characteristics. Makes perfect bond to parent metal 
and leaves a soft, sound, close grained ... and 
Machineable weld on all types of cast iron without 

pre-heating. Thoroughly machineable . . . you can easily 





drill or mill it. There is a complete absence of porosity, 
slag inclusion or hard spots and it matches the parent 
metal perfectly. 

Marquette A.C.-D.C. Nicol-Rod 44 is low in cost, but 
worth its weight in gold! .. . for years, shops and 
foundries have used it for salvaging expensive castings 
which. otherwise would be rejected because of sand 
pockets or blow holes. It is truly a money saver in 














y week = Rede maintenance and production for repairing castings 
QUETTE NICOL. ROD 44. inexpensively. 


NOTE: Marquette A.C.-D.C Nicol-Rod 44 is safe to use. There ore 
no injuridus fivoride fumes to harm the eyes, nose or throat. 


LOOK TO MARQUETTE FOR LEADERSHIP 


MARQUETTE WELDING EQUIPMENT SOLD EXCLUSIVELY THRU THE NATION'S LEADING DISTRIBUTORS 


ETTE 


Part. 











REGISTERED 





vu. 





Ss. Orrice 


EQUIPMENT 
A.C. ARC WELDERS - ELECTRODES 


GAS WELDING And CUTTING EQUIPMENT 
Bele teh tte tah ACETYLENE GENERATORS - ACCESSORIES 








} 
| 
| 
| 
| 
| 
j 
| 
| 


| 





Ten trustees for one and three year t 
were also elected. 

Departing from a heretofore strictly 
tributor organization, NWSA members 
proved changes in their constitution to n 
manufacturers of welding equipment, 
plies and/or gases eligible for members 
A resolution was also adopted to the ef 
that NWSA will not foster or encou 
cooperative purchasing or selling. 


German Patents Offered 
on Stainless Tubing 


THE office of Alien Property Custodi 
recently announced that fourteen U. § 
Patents on the manufacture of stainless stee! 
tubes seized from enemy nationals are avail 
able for licensing to American citizens and 
industry. These inventions are the result 
work of enemy technicians in the Dusseldorf 
area, the heart of the German steel indust: 
Licenses are available on a_ royalty-fre 
non-exclusive basis for the remaining lif: 
the patent. 


Chicago Welding 
Firm Incorporates 


JeNsEN Welding Equipment Co., Ine., 
the new name of the former Jensen Welding 
Equipment Repair Co. The firm will con 
tinue to operate at 2436 N. Cicero Ave 
Chicago. The corporation will take over all 
of the assets of the former partnership. 
There have been no changes in personne 
or management. Jerrold L. Jensen will serv: 
as president, and Richard J. Jensen as vic: 
president of the newly incorporated firm 


Tags “Nailed” 
to Cold Ingots 


EMPLOYEES at the South Chicago Works 
Carnegie-Illinois Steel Corp. soon will 
doing the seemingly impossible; i.e., nailing 
identification tags to cold ingots of hard stee 
with very little effort. A 2% lb hammer wil 
a simple spring. attachment to hold the sp« 
cially heat-treated, quarter-inch nail ai 
metal tag bearing the heat number is a 
that is required. 





New Distributors 





Tue Champion Rivet Co., Cleveland 5: (di: 
tributors of welding electrodes) F. J. Swee 
ney, Cleveland and Akron district; Termir 
Engineering & Supply Co., 47 Terminal Wa 
Pittsburgh; Norton Welding Equipment ‘ 
444 No. 29th Street, Milwaukee. 


INnpustTRIAL Overlay Metals, Inc., Chicago 

(distributors for hard-facing electrodes) Gu 
Battery & Distributing Co., Houston, wi 
branches in Austin, San Antonio, Corp 
Christi and Beaumont, Tex.; Brown Au 
Supply Co., Decatur, Il.; Welding Supplie 
Inc.. Macon, Ga.; O.K. & I Welding Supp 
Co., Cincinnati. 
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THERMIT WELDING 


FOR QUICK, ECONOMICAL AND DEPENDABLE REPAIRS 


Thermit welding saves valuable time and makes 
possible new economies by putting broken and worn 
equipment back into operation quickly and efficiently. 


An example of the repair service and all around 
usefulne&s of the Thermit process is the welding of a 
new wabbler end to the neck of this large steel mill 
pinion. In another typical case a mill reported weld- 
ing new ends on three spindles. To replace the 
spindles would have cost $5,842.00, whereas to sal- 
vage them with Thermit cost only $1,181.00. A 
saving of $4,661.00! 
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The chief advantages of the Thermit process for the 
repair of such heavy parts are the great strength 
and durability of the weld, and the fact that prelimi- 
nary machining and subsequent stress relieving are 
not required. Moreover, there is no limit to the size 
of the weld—nor does it matter whether the part is 
cast or forged. 


In addition, Thermit welding is used for the fabri- 
cation of large units from smaller castings or forg- 
ings. This minimizes shipping and handling problems, 
and eliminates the risk of having to remake very large 
castings. For complete information, send for a copy of 
‘**Thermit Welding” or consult Metal andThermit Cor- 
poration, 120 Broadway, New York 5, N. Y., Albany, 
Chicago, Pittsburgh, So. San Francisco, Toronto. 


MIT WELDING 























S y 


Wituiam A. Scueucn, former vice-president 
of Nassau Smelting and Refining Co., sub- 
sidiary of Western Electric Co., has been 
elected president. He succeeds Freperic W. 
Witarp, who has retired after 40 years of 
service in the Bell System. Grorce J. Bot- 
LEAU, treasurer, has been elected vice-presi- 
dent and will succeed Mr. Willard on the 





board of directors. E. F. Baxter has been 
elected treasurer and E. F. SToKer, assistant 
treasurer. 


Ww 


Torsten F, A. Epvar, formerly of the Harold 
E, Trent Co., has been appointed to the en- 
gineering staff of the Ajax Electric Co., 
Philadelphia. 


vw w 


Watrer R. Fivetius, formerly superintend- 
ent of the tank hall dept. of the Fitzgibbons 
Boiler Co., Inc., has been appointed assistant 
chief engineer of the Optimus Equipment Co., 
Matawan, N. J. 


Roy A. Ecetorr has been named sales 
resentative of Titan Metal Mfg. Co. B 
fonte, Pa., manufacturer of brass and br 
rods. He will cover lowa, Kansas, Miss: 
Southern Illinois and Southwestern Indi 
with offices at 817 Arcade Building, St. | 


| 


5 * 


BENJAMIN O’SHEA has retired as chairma; 
of the board of directors of Union Car! 
and Carbon Corp. He will continue 
director and a member of the executive . 
mittee. The office of chairman of the bog 
has been abolished with Mr. O’Shea’s ; 
tirement. 


w Ww 


acca. cee par alt Tom J. Peters has been appointed divisio) 
| superintendent of maintenance at the Sout! 
Chicago plant of Carnegie-Illinois Steel Corp 
He succeeds JoHN S. TOWNSEND, who has 
retired. 


“WILL | HAVE ENOUGH | an 


| TI. H. MircuHett, formerly associated with the 
Crosley Corp., Cincinnati, has been appointed 
advertising manager and public relations 
director of the Eutectic Welding Alloys 
Corp. Mr. Mitchell brings to his new posi 
tion an experience of over twenty years in 
| the advertising field. 


ACETYLENE FOR 


bg % 
You will—if you have | 
| RicHarp F, Garretson has been appointed 
a Sight Feed Generator eastern regional manager of the industria 
division for Ransome Machinery Co., a su 
sidiary of Worthington Pump and Machinery 
Corp. He is in charge of sales of welding 
| and work-positioning equipment with offices 
at 2905 N. Broad Street, Philadelphia. 


@ You won't run out of acetylene if you have a Sight Feed 
Acetylene Generator. A glance at the hopper will tell you 
instantly how much acetylene you have available. A 
As a user of acetylene you - 
know it is wasteful of both time 
and money to change cylinders 
or recharge a generator in the 
middle of a welding or cutting 
operation. Sight Feed’s hopper 
eliminates this loss. Look at the 
hopper, it is Pyrex, you look 
through it, not into it. The car- 
bide is always visible. 


A Sight Feed saves 50% to 
75% on acetylene costs. 


James H. Witners has been named district 
manager in charge of the San Francisco and 
| Los Angeles offices of Tube Turns; In 
S. M. (Skip) Spears, Jr., has been promoted 
assistant district manager of the firm’s New 


| York office. 


W. S. CHapMmaNn has returned to the Califo 
nia district of the Taylor-Winfield Corp. as 
factory representative. Mr. Chapman has a 
broad experience in the application and ser 
ice engineering of resistance-welding equip 
ment, 





a «7 
Stop at your jobber’s store and 


have him demonstrate the Sight 
Feed or write for free 16-page 
catalogue No. 44-G. 


| Stantey D. Means has been appointed 
the newly-created position of domestic sales 
manager for R. G. LeTourneau Inc., Peoria 

| Ill. Mr. Means will have charge of all cor 

pany sales in the United States, Canada 

Hawaii and Alaska. 

ACETYLENE GENERATORS « FLOODLIGHTS + FLARELIGHTS : 


_ 


i, : - : C. C. McDermonp has been appointed rep 
ACETYLENE resentative of the welding fittings divisi 


Sz kt Feed of Tube Turns, Inc., in Venezuela and 
lombia, South America. C. T. McCoy, fi 
_ GEN aa 


engineer, will be Mr. McDermond’s assis! 
ant. They will make their headquarters i 
Apartado No. 331, Maracaibo, Venezuela. 
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A. KELLy, vice-president of The 
p Pullman Company in ¢harge of public rela- 
elle tions and advertising, has been elected exec- 
vice-president of the company. As 
uri, jirector of advertising and public relations, 
Mr. Kelly has played an important role in 
lis, the promotion of rail-Pullman travel. He 
succeeds CHAMP Carry, who resigned to 
become president of the Pullman-Standard 

Car Mfg. Co., subsidiary of Pullman Inc. 


GEORGE 


DNZeE utive 


a ArperT J. 
chandising manager for Montgomery Ward 
and Co., has been appointed director of pur- 
chases for the Ford Motor Co. 

Russet P. Woop has been promoted man- 
ager of the company’s Twin City branch in 
St. Paul. He succeeds M. N. JouHnson, re- 
signed. Fremont W. Mircue tt will be as- 
sistant manager of the branch. 


Browninc, formerly group mer- 


lon 
uth 
orp. 


has 


Four new vice-presidents have been elected 

at the Ford Motor Go. They are: Herman 
the L. Moekte, finance, formerly secretary; 
ted Joun R. Davis, sales and advertising; JoHn 
Ns S. BucaAs, industrial relations, and ALBERT’ 
J. BrowNinc, purchasing. 


w 


Frep W. Herman, chief engineer of Douglas 

Aircraft Company’s Long Beach plant, has 

been appointed plant manager. He succeeds 
ed A. C. WALLEN, who was transferred to the 
ial company’s Santa Monica plant as production 
1D manager. 


ng Ww be 


DoucLtas C, Ocitvie, formerly welding con- 
sultant for Charles W. Krieg Co., Newark, 
has been appointed manager of the Gasflux 
Co., Mansfield, O. His headquarter will be 
at 487 Orange Street, Newark 7. 


¢ vv vv 


HoMER 
melting 


W. Nortrurup, formerly with the 
department of the iron and steel 
foundry division of the Crane Co., Chicago, 
has joined the Chicago technical section of 
the International Nickel Co., Inc. 


w w 


D. R. Pererson, son of the late Roy Peter- 
son, has been appointed president of Peterson 
Welding Laboratories, Kansas City, Mo. Mr. 
Peterson has been associated with the labora- 
tories for the past ten years and general 
0 manager for the past year. 


i, w w 


J. H. Pencitiy, vice-president of Square D 
Co. recently released from wartime service, 
has been appointed general manager of the 
company’s west coast division. 


Joun F, Conroy, ut, discharged after serv- 
ing 44 months in the U. S. Coast Guard, has | 


resumed his position as president of National 
Magnesium Corp., Md. 
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Wituiam G. Hat has been made manager 
of a combined renewal parts and service 
division for The Reliance Electric & Engi- 
neering Co., Cleveland. Mr. Hall succeeds 
ArtHur W. Ray, who has retired after com 
pleting 40 years with Reliance. 


ww w 


Cart A. Ten Hoopen has been appointed 
eastern district sales manager of the Cyclone 
Central division of American Steel & Wire 
Co. He succeeds S. W. Burr, who will han- 
dle special sales assignments for the com- 
pany. THomas S. HuMRICKHOUSE succeeds 
Mr. Ten Hoopen as manager of the Cleveland 
district. E. B. WimHetm has been named 
manager of a sales district for 


separate 
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WELDERS 
CHIPPING 
HAMMER 


With steel or wooden 
handle. Light weight. 
Strong. Easy to use. 


Write for circular. 






TYPE A 


Has drift and chisel. 
Widely used in malile- 
able and grey iron 
foundries for general 
chipping. 


TYPE CB 


removable 
brush. 


CHICA 


replaced by unscrewing 
countersunk screw in 
bracket and removing. 


Combines 3 tools in 
1—drift, chisel and 
wire 


Michigan with headquarters in Detroit. 
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Died... 


Roy A. Pererson, founder of the Peterson 
Welding Laboratories, Kansas City, Mo., died 
April 8 after a long illness. He began manu- 
facturing welding and brazing fluxes 20 years 
ago, experimenting and perfecting his four 
“fluxes of merit.” Mr. Peterson also patented 
a procedure to weld cylinder heads and 
blocks and large heavy castings. He was 
well known for his ability and knowledge 
of welding and brazing cast iron and had 
held many instruction clinics to teach his 
procedures to weldors throughout the middle 
west. 

















b Shay ; * 
TYPES EB ond FB > 
Models E and F can be % 
supplied with brush os 
shown here. Brush can be 4 


TYPE F 


Head has two chis- 
els at right angles. 








TYPE E 


Head has drift 
ond chisel. 





TYPE C 


Some os Type CB, 
but without brush. 







MANUFACTURING AND 
DISTRIBUTING COMPANY 


1928 WEST 46th ST., DEPT. W., CHICAGO 9,. ILLINOIS 














































ELECTRODES 


FOR APPLICATION TO 











HIGH CHROMIUM AND HIGH 
CARBON STEELS 


















































































































SILVER-YELLOW deposits a weld 
metal that can be hardened in oil 
or air to give sufficient wear re- 
sistance and is non-deforming 
under heat treatment. Weld metal 
hardness 50 to 53 Rockwell C. 


SILVER-GREEN deposits a weld 
metal of extreme toughness, excel- 
lent shock resistance and gives 
long life cutting edges. Recom- 
mended for forming tools for build- 
ing dies with soft and medium 
carbon steel base and for hard 
facing worn tools. Weld metal has 
hardness of 48 to 52 Rockwell C. 


SILVER-BLUE gives an excellent 
deposit that can be hardened in 
oil and water. Rockwell C 62 to 
65. Recommended for welding ap- 
plications requiring hardness, 
wear and shock resistance. Write 
for free catalog today! 
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Unless otherwise stated, the publications re- 


viewed in this section may be obtained without 


cost by writing to the manufacturers listed. 


Copper Alloy Handbook 


YY ioeg 32-page handbook gives extremely 
useful information on the welding and 
brazing of copper and copper alloys. The 
first part lists the properties of various cop- 
per alloys and gives a full-page chart of 
recommended rods and welding practices for 
dificult base materials. Joint design, prep- 
aration of materials, jigs and fixtures are 
also covered. 

The second section gives welding and braz- 
ing procedures for 12 copper and alloy 
groups, including phosphorus deoxidized cop- 
per, phosphor bronze, silicon bronze, other 
bronzes, Muntz metal, Naval brass, manga- 
nese bronze, low brass, red brass (rich low 
brass), commercial bronze, bronze castings 
(repair and salvage). Brazing with low- 
melting-point alloys is also covered. 

The book concludes with a section on the 
various electrodes or rods available for weld- 
ing the base materials mentioned above. 
Under each of 13 rod types is given its gen- 
eral purpose, application, procedure and 
specifications. C. E. Puitiirps & Co., INnc., 
2750 Poplar Street, Detroit 8. 


“Build Your Own Welder” 


“H™ to Build Your Own Gas Drive 
Welder” is the title of a new 48-page, 
5% by 8 in. book that takes its reader 


through progressive step-by-step plans for 
building at least part of his own equipment. 
Given the basic essentials of a welding gen- 
erator, a gasoline engine, a frame for mount- 
ing the preceding two units, a radiator, a 
fuel tank and a canopy top, any man with 
average mechanical ability can assemble and 
build parts into an engine-driven 
welder that will give years of service, the 
text points out. Particular attention is given 
to the building of units for farm use. The 
reading material is amply supplemented by 
photographic reproductions and_ sketches 
showing the necessary details of construction. 
Ask for EW-113, Hosarr Brotuers Co., 
Hobart Square, Troy, O. 


these 


Tweco Catalog 
booklet 


Co. is 


12-PACE Tweco 

Products electrode 
holders, ground clamps and cable connec- 
tors. The initial section of the text gives 
details of the new “Twecotong” insulated and 
semi-insulated electrode holders. These hold- 
ers have interchangeable top and bottom jaw 
and body insulators made from molded-lami- 
nated woven glass cloth Bakelite. The sec- 
ond section lists the company’s other elec- 
trode holders, their sizes, weight, amperage 


published — by 


devoted to 
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capacities and prices 

A third section give pecifie inf 
on “Redhead” ground clamps, and 
followed by a summary of “Sol-( 
“Mec-Con” cable The 
concludes with information on m« 
solderless lugs, Tweco miscellane: 
ucts and cable splicers of high-coppe1 
Tweco Propucts Co., English at | 
ita 7, Kansas. 


connectors 


Mycalex Booklet 


A NEW 24-page booklet explains G-F 
lex,” a stonelike insulating product com; 
of mica and a special glass. Mycalex is 
for molded parts demanding stability at 
operating temperatures, resistance to « 
ing atmospheric conditions, inherently 
are resistance, high electrical and mechar 
strength and low dielectric power loss 
unique characteristic, the text explai 
that metal parts can be inserted or com! 
with mycalex during the process of mol 


CHEemMIcaAL DeparRTMENT, GENERAL ELeEx 
Co., Pittsfield, Mass. 
Industrial Safety Charts 

SERIES of six industrial safety charts 
A been published by the U. S. Depart: 


of Labor to promote greater safety pre 
tions by plant and factory workers. Inter 
ing pictures illustrate the “dos and dor 
every machine operator should keep in n 
while at his work. Copies of this series “) 
may be obtained at 5c each from the St 
INTENDENT OF Documents, U. S. Gov 
MENT PriInTING OFFice, Washington 25, D 


Electrode Comparison Chart 


FOUR-PAGE chart to help in selecting 
A correct welding rod or electrode { 
specific application lists 14 Amsco we 
rods and their proper The app 
tions listed are: strength welds, buil 
welds, abrasion with severe impact, s¢ 
abrasion with medium or mild impact, al 


uses. 


sion with medium impact, abrasion with 
tering impact, composite tools, 
etc., agricultural implement 
hardness, abrasion and tungs 

carbide fines and tungsten carbide parti: 

Ask for Bulletin CC-2, American MAni 
NESE STEEL Division of AMERICAN Brat 
SHoe Co., Chicago Heights, Il. 


dies, 
repairs, 


corrosion, 


Steel Rings Booklet 


rome production of rings from steel plat: 
bending rolls, circle shears, flame-cutt 
spinning, blanking, rim presses and ma 
other methods is detailed in a 


new 12-pa 
booklet from Lukens. Full rings, half rings 
or segments may be formed, and the rin 


may be either seamless, welded or left 
welded. Tacking, automatic-welding a 
flash-welding methods are described and p 
tured. Lukens Steer Co., 282 Lukens Bldg 
Coatesville, Pa. 
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Precious Metals Booklet 





FOUR-PAGE, three-color folder describes 
A the various uses of the “precious met- 
als’"—-gold, silver, platinum, palladium, ru- 
thenium, rhodium and osmium 
industry and the arts. 






for science, 





Among the desirable 





qualities of these metals are resistance to 
xidation, acid attack, corrosion, high tem- 
pera hardness and electrical conduc- 
tivity. Silver is, of course, a case of special 
interest to the readers of this publication. 
Silver-brazing alloys produced in strip, coiled 
wire, rings, washers and special shapes and 
flux pastes for silver brazing are described 





ires; 











in the pamphlet. AmeRICAN PLATINUM 
Works, 231 New Jersey Railroad Ave., 
Newark 2 








Hard-Facing Data Sheets 





serIES of four engineering data sheets 
A gives useful information on Wall-Colmo- 
noy hard-facing alloys. No. 1 in the series, a 
coverage table for ten types of Colmonoy 
products, gives the coverage in square inches 
per pound of alloy and the pounds of alloy 
required to overlay 1 square foot of surface 
for overlay thicknesses of s2, Ye, # and 1% 
in, 

Abrasive resistance of overlays is covered 
in a second sheet. The standard used is steel 
of Rockwell C 65 hardness, taken as 100, and 
the test machine is a tabor abraser with steel 
wheels, using wet abrasives. One table gives 
the results secured by testing each alloy with 
three different abrasives and also an average 
of the three readings. The second table com- 
pares the abrasive resistance of Colmonoy 
alloys to that of cast iron and mild steel. 

The third data sheet, summarizing the re- 
sults of corrosion tests on nickel ‘alloys and; 
other metals, includes six Colmonoy alloys, 
cast iron, mild steel, Nichrome and stainless 
steel. The calculations are based on loss in 
weight for a given area and upon the density 
of the material tested. 

Specific information on the hard-facing of 
roll-crusher teeth is listed on the last data 
sheet. This gives a detailed procedure for 
building up the worn tooth with a nickel- 
manganese electrode and then overlaying the 
top and front with a hard-facing alloy. WALL- 
Cotmonoy Corp., 720 Fisher Bldg., De- 


troit 2. 


Stainless Electrode Chart 








LARGE-SIZED data sheet folding into an 
£% 8% by 11 in. cover has been recently 
published by Arcos Corp., 312 Gulf Bldg., 
Philadelphia. This “electrode correlation 
chart” lists every well-known stainless steel 
by trade name and gives the proper Arcos 
alloy electrode for welding each. AISI type 
numbers and analyses of the various stainless 
steels are also given as well as the weld- 
metal analyses of the electrodes used to weld 
them. 


Stress Analysis Pamphlet 


A* eight-page 5% by 8% in. folder survey- 
“4% ing the general aspects of photoelastic 
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stress analysis has been compiled for the 
benefit of 


gators, Sketches illustrate the optical theory 


engineers and scientific investi 
and detail the layout of the polariscope for 
photographing the patterns. Copies of “Pho 
toelastic Analysis” may be 
by writing Eastman Kopak Co., Sates Serv 
ice Division, Rochester 4. 


Stress obtained 


Anniversary Booklet 


rye Procresstve Weiper Co., 3050 E. 

Outer Drive, Detroit 12, has published an 
eight-page booklet “It Pays to Weld” telling 
the story of its growth and advances in the 
field. Also 


resistance-welding described is 


























































of universal design, a spe- 
cial seam welder that makes two parallel 
welds and another pair of welds at any angle 
and a fast-operating press-type spot welder 
capable of up to 150 spots per minute. 


1 flash weldet 


Safety Tool Catalog 


28-pace catalog (No. 117) lists over 500 
A safety tools made of non-sparking alumi- 
num-bronze and_ beryllium-copper alloys. 
These tools are recommended for use in the 
presence of explosive liquids, fumes, gases, 
etc. Ampco Meta, Inc., 1745 So. Thirty- 
Eighth Street, Milwaukee 4. 
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Protractor Welding Jig 


2,396,452. Witttam Wipmark, Duluth, 
Minn., and Atsert H. Brown.ee, Superior, 
Wis. Filed Oct. 15, 1943. Issued March 
12, 1946. 





A welding jig comprising a base, an up- 
right support and a normally horizontal 
work-guiding arm. The latter arm is verti- 
cally swingable and is pivotally carried upon 
the upright support. An adjustable work- 
holding member is slidable upon the base 
and coacts with the guiding arm. A circular 
protractor is pivotally supported by and ad- 
justable longitudinally of the guiding arm. 
A guiding blade is fixed to the protractor to 





Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


New Brush-Backed, Strip-Fed Abrasive 
Wheel Deburrs, Sands Any Surface! 


Fer sanding in and around the most irregular contours 
—for deburring parts too large to be tumbled—for re- 
moving rust, paint and imperfections from wood, 
lastics, rubber, earthenware and metals—the new 
and-O-Flex brush-backed abrasive wheel is MOST 
PRACTICAL. 


The central magazine houses a strip abrasive cartridge, 
to be fed out as needed in front of the eight brushes 
which “cushion” the abrasive, and force it evenly over 
the most difficult surfaces. The Sand-O-Flex comes in 3 
sizes, and is adaptable to any stationary or portable 
motor shaft, with speeds up to 1750 RPM. Abrasives 
are available in grits for every need. 


Te help speed production in dry, dusty work atmosphere, 
many mills and factories urge workers to chew gum to 
help relieve dry throat. The reason: Because dust 
causes throat irritation and dryness—but chewing 
Wrigley’s Spearmint gum helps keep workers’ mouths 
moist and fresh. The resu/t: Reduced work interruptions 
and “time outs” to the drinking fountain. Even when 
workers’ hands are busy, they can refresh as they work 
“on the job.” And the chewing action helps keep 
workers alert and wide-awake. 


You can get complete information from the Sand-O-Flex Cor- 
poration, 4373 Melrose Ave., Los Angeles 27, California 




















Abrasive Cartridge Shown Open 





AA-73 
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provide angular guidance of work to he 4 
tached at various predetermined anc 
other work held within the work 
ing member. 


A 
<> 
Ww 


Automatic Welding Method 


2,395,723. Erwin A. CHMIELEWsKI, Mj 
waukee. Filed July 20, 1942. 
26, 1946. 

An automatic - welding 
method comprising the 
approximately continu - 
ous advance of a highly 
heat-conductive metal 
block spanning the space 
between the parts to be 
welded. A continuous 
deposit of molten weld 
metal and flux in the 
space between the parts 
is made at a sufficiently 
high temperature so that 
the weld metal rejects 
the slag and lies in a slag-covered pudd! 
The chill block absorbs sufficient heat fro; 
the slag to cause it to congeal at the surfac 
of the puddle. The block is removed f: 
contact with the congealed slag as soon 
it has formed a skin strong enough to x 
tain the molten puddle behind it. The 
gealing of the molten metal then proce: 
normally without further loss of heat 


Issued |} 


ep 





the block. 
ss ss 
Magnesium Flux 
2,396,604. Hans. A. Reimers, Midland 


Mich., assigned to THE Dow Cuemicat Co 
Midland. Filed Nov. 21, 1942. Issued Mare! 
12, 1946. 

A flux for use in welding magnesium-bas 
alloys. It consists of a mixture of calciu 
chloride, potassium chloride and sodiun 
chloride. Approximate percentages by weig! 
are: calcium chloride 25 to 50%, potassiu 
chloride 20 to 65% and sodium chloride 
to 40%. The mixture has a melting poi! 
below 600 C. The flux also contains a flu 
ride of a metal selected from the class con 
sisting of sodium, potassium, magnesium, ca 
cium, barium, aluminum, beryllium, and 
strontium in a proportion representing be 
tween about 2 and 6% by weight of the 1 
tal composition. The flux 
free of heavy metal salts. 





is substantia 


* 





al 








, e ef thi 


Electrode Holder 


2,395,214. Pup L. Bourque, Detroit 
Filed Feb. 7, 1944. Issued Feb. 19, 1946. 

This patent pertains to an electrode holde: 
handle formed of dielectric material, an ele: 
trode-clamping means projecting outward, « 
casing of dielectric material surrounding t! 
projecting portion and a metallic casing su! 
rounding the dielectric material. The diele: 
tric casing is cut away for the passage of t! 
electrode, and a pin of insulator materia 
couples the metal casing with the electrode 
clamping means. 
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For Maneuverability 
Ya Gotta Have 


BALANCE! 
A _ ra 
\\ (ex 
Le | 










Columbian Metal Craftsmen, Auburn, N. Y., needed 
a positioner that would allow many quick changes of 
position in the welding of their ‘‘Featherlite”’ alumi- 
num furniture. Bentley BALANCED positioning solved 
the problem. 

Operator shifts many-angled work wherever desired, 
without putting down welding torch or rod. A Bentley 
**boxes the compass”’ easily by hand. Model No. 1%- ~ 
BMO has capacity of 150 lbs. A universal tool . . . for 
welding, assembly, maintenance and repair shops. 
Try a Bentley for maneuverability! 





Bentley Weldery, Ine. 22.5565" 








2 new GREYHOUND 


FARM and SERVICE STATION 
PORTABLE A. C. WELDERS 


Built-in Capacitor for High Power Factor Correction — Meets 
R.E.A. Requirements — Also Reduces Power Bills and 
Installation Costs 


ow ne ee ee - 


nike 3% , 
oe, 
Model N115—Has a New =* “4 
Power Packed Multiple- 
Coil Transformer, Fea- 
tures 4 Coils Instead of 
2. Also Separate React- 


Model NI1S™ interior View 
ance, Double-Woven MODEL NF180 — Has the Same Transformer 
Spun-Glass_ Insulated as our World Famous Variable Core Type 
Magnet Wire. 15 to Heavy-Duty Industrial Models with Hand- 


wheel Stepless Amperage Control. Double- 
Woven Spun-Glass Insulated Magnet Wire. 
20 to 180 Amperes. 


Write for Details — ALSO HEAVY-DUTY INDUSTRIAL MODELS 
Territories Available for Distributors 


GREYHOUND A. C. ARC WELDER CORP. 


Manufacturers 


| ad NI 15 tee View 604-606 Johnson Ave., Brooklyn 6, N. = 


115 Amperes. 
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STOP THEM with a BADGER Permanent Filter 


In a year’s time or less BADGER Filters may pay for themselves in your plant, too. 
By avoiding “down-time” stoppages due to damage of welder parts by process and 


atmospheric dust, they'll save production-time losses, man- 


hour losses, repair time and expense. One manufacturer 
saved up to 160 man-hours alone on every welder unit on 
which a BADGER Permanent Filter was installed. 

PROVE these savings on your own Generator Welding 
Units. The BADGER Permanent (Cleanable) Filter is 
made for all leading makes—Lincoln, GE, Hobart, P&H, 


Westinghouse, Wilson and others. 


WRITE OR WIRE TODAY FOR DETAILS! 


CORPORATION 


MILWAUKEE 12, WIS. 


335 E. BROWN STREET 


NO BURN-THROUGH 
on THIN METALS 


















Badger Filter for 
Wes'inghouse 
Welder 


Perfect welds on metals as light 
as 22 gauge is just one of the 
reasons for the soaring popu- 
larity of the modern Arc Torch. 


Contributing, too, to this grow- 
ing acceptance, are BBB Keen- 
Arc Carbons—cored and heav- 
ily copper coated — developed 
specifically for Arc Torches. 
You'll find them the perfect 
‘‘team-mate'’ for your torch. 


Ask us for samples. 








BECKER BROTHERS CARBON CO. 3450 So. 52nd Ave. Cicero 50, Ill. | 
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Resistance-W elding Contr: 


2,395,849. Cretus J. Cottom ay ( 
E. Unpy, Detroit, assigned by Undy 
J. Collom, an individual doing busi; 
the Wetrronic Co., Detroit. Filed A 
1943. Issued March 5, 1946. 

An electronic system for controlli 
flow of current between a work circy 
a source of periodic current. It inclu 
electronic tube means for controllin 
flow, control means for actuating th 
means to enable the flow during the 
sion of cycles of current, means for cays 
the portions of the cycles throughout » 
flow occurs to vary in accordance 
predetermined pattern, an  energy-st 
device and circuit connections for proy 
control circuits through which the sai: 
vice may be charged and discharged. 1 
number of cycles is progressively increas: 
when one of the control circuits is eff 
and progressively decreased when th 
control circuit is effective. 


wi 












PAANANANY CONN SO — 
<< veerrrere 





Bevel Cutting Tip 

2,397,349. FLoyp I. Hartune, Portsmou 
Va., assigned to THe BasTIAN-BLESSING ( 
Chicago. Filed Jan. 8, 1945. Issued Ma 
26, 1946. 

In a torch tip, means defining a plu 
of gas passages through which streams of 
combustible fuel and oxygen mixture 
conducted. These passages terminate in ; 
through which the streams are discharged 
approximately parallel relationship. A 
extending beyond the ports parallels the 
bustible fuel passages and terminates i 
flange lying partly within a projection of | 


ports with respect to the path of the streams 


Soldering Apparatus 
2,397,052. James R. Scuietincer, Ba 
more, Md., assigned to Western ELecn 
Co., Inc., New York City. Filed Sept. 2, 1 
Issued March 19, 1946. 
A fixture comprising a pair of sockets 
holding terminals to be soldered to a 
The end of the cable is secured so that 


conductors are in alignment with terminals 


positioned in the sockets. Two pairs o! 
dividually movable carbon electrodes s 
tively engage the terminals to heat them 


Flint for Torch Lighters 


2,396,636. HarotD Mariano Broapavurs 
Liverpool, England, assigned to IMPER 
CHEMICAL INpustRies Limirep, Great Brita 
Filed July 7, 1944 (in Great Britain Aug 
1943). Issued March 19, 1946. 

A process for casting the rare earth m« 
for the production of alloy flints suitable 
use in torch lighters having improved re: 
ance to atmospheric disintegration. The 
earth metal alloy is cast in a ferrous m 
mould, the surface layers of which have ! 
converted by treatment under oxidizing « 
ditions to a continuous film of black 
oxide. 
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WELDING OPERATIONS 
LIKE A TRAFFIC LIGHT? 


bee YOUR 























How do you measure Manpower? 


* Does manpower in your welding department mean 
numbers of men—or do you, more logically, measure 
manpower in terms of production? 


Because welding is becoming increasingly important in 
every phase of production today, it is important that your 
welding be done faster, better and more economically. 
lf weldors are using cranes or spending time propping up, 
turning over and flopping their weldments, they are inter- 
rupting production and increasing costs on every foat of 
welding. 

Investigate the demonstrated advantages of C-F Hand or 
Power-operated welding Positioners and see how they can 
help your weldors produce better, faster and more eco- 
nomical welding. Weldors can swing weldments into any 
position because every weld is downhand, larger elec- 
trodes can be used with resulting savings in time and 
material. For production welding, C-F Power-operated 
Positioners are unequalled—equipped with either variable 
or constant speed table rotation and power tilt, C-F Posi- 
tioners have been setting new standards in production 
welding in many varied industries. Write for Bulletin 
WP-22 and more details. 


CULLEN-FRIESTEDT CO. 
1309 S. Kilbourn Ave. Chicago 23, Ill. 


_CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 
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@ You can eliminate costly “Stop-Go, Stop-Go”’ operations in your 
shop by installing the RegO Manifold designed for your requirements. 


You not only gain the advantage of uninterrupted operations, but also 


save valuable production space and eliminate hazards. 


Learn about a// the advantages you can get with RegO Manifolds 


.. there’s no obligation . . . write today! 


4239 Peterson Ave. . Chicago 30, til. 


Pioneers and Leaders in Equipment for Using 
and Controlling High Pressure Gases 










positioned welds 
mean better. more 
economical welds 














WORKING 
CLEARANCE 





IS PROVIDED 

*, yee : “~ 2h 

‘ ~ 8 m | OVER 
All these models assume a low, horizontal CLAMPS 
















position. There are no obstructing handles to 
interfere with free movement of drills passing 
over clamped work. There is a size to meet 
every need. 

MODEL KP 185 has solid bar. 


MODEL KP 186 provides channel for position- 
ing pressure spindle. 

MODEL KP 831 and KP 835 are mighty midg- 
ets with incredible strength. Hold materials 
up to %”. Both have channel bar to permit 
range of lateral spindle adjustment. 


MODEL KP 830 has solid bar. 






































Ignitron Device 


2,396,294. Percy L. Spencer, West New 
ton, Mass., assigned to RAYTHEON Manvurpa 
TuRING Co., Waltham, Mass. Filed Ja: 
1939. Issued March 12, 1946. 

An ignitron tube comprising a sealed , 
velope containing a conducting liquid-po 
cathode, an anode and an igniting electrod 
The latter is electrically insulated from th: 
pool cathode by a glass layer that is inter 
posed between the pool and igniting ele 
trode but is in contact with the surface of 
the pool. The glass layer has a thickness: 
of the order of ten mils or less. 


Ar 




















2207 Eighth St. Detroit 16, Michigan 


KN U - VI, AY E 4328 San Fernando Rd. Glendale, Calif. 



























Respirator Dust Filter 


2,395,298. Howarp L. SHock, Jr., Brook 
lyn, assigned to Putmosan Sarety Conp., 


T u F S T A N D A R D 0 F ] | Brooklyn. Filed June 10, 1944, Issued Fa 


A respirator with a cylindrical intake in 
to which fits a cup having a flanged end. A 

y sealing ring of resilient, stretchable materia 

is mounted on the cup between its flange and 

Throughout the World the open end of the cylindrical intake. Ther 
2 are also a filtering felt having a flange fi 

ting the outer flange of the cup, a sealing 


CAST ALUMINUM ring between the cup and felt flaages, a pro 
tecting screen on the outer face of the fel 
Ad be L D 1 & G e @) D S$ and means for securing screen, felt and cuy 
onto the cylindrical intake of the respirator 
OF STANDARD ANALYSIS ‘ “ 


PLAIN AND ALLOYED GRAY IRON Induction-Heating Coil 
2,397,629. Netson B. Stevens, Woodhaven, 


WwW é L D { N G e Oo D S$ N. Y., assigned to Inpuction Heatine Corp., 


New York City. Filed June 18, 1943, Issued 
AND ELECTRODES April 2, 1946. 

A high-frequency work coil for applying 
heat by magnetic induction inside a cavity o! 
; an object. The “coil” has the general shape 
of a hairpin the sides of which are bowed 
somewhat inwardly toward the longitudinal! 

car A cavity for cooling fluid 











































formed therein. 
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GRE SurER LENS | ( | | : { 
FOR ARC WELDING ae | d | e 


/ 
\ 





99% PURE TUNGSTEN WELDING ELECTRODES 












electrodes 


Filter Lens—for helmets and shields. 






Cover Lens—for cup type goggles. > 


Are you paying too much for lenses? 


@ Spending more for lenses than you need to is 





like throwing money away. Save it, by ordering 
Amcoweld Protective Lenses that are not only 
reasonable in cost but also ‘‘tops” in quality and 
service life. All shades—all types (flat, clear and 
coated) for welders helmets, hand shields, 
goggles, and spectacles. Prompt delivery. Write 


for fully descriptive literature and prices. 


EASTERN EQUIPMENT COMPANY, Inc. 


Industrial Safety Division + Willow Grove, Penna. 


used in fusion 


MANUFACTURERS OF AMCOWELD PRODUCTS welding of 
: : 4 CARPENTER STAINLESS TUBING 
SPOT e BUTT e ARC a | The first tubing manufacturer to recognize the ad- 


WELDERS = 


vantages of the atomic hydrogen welding process was 
The Carpenter Steel Company. This company uses 
Callite “Puretung” Electrodes in a fusion welding 
process on stainless steel tubing destined for air- 
craft engine exhaust systems and acid lines in chemi- 
cal plants. 





This process with Callite ‘‘Puretung’’ Elec- 
trodes, excludes all oxygen and other gases, 
insuring unusually ductile, smooth welds. It is 





AIR, FOOT or 















MOTOR Oper- especially advantageous when the tubing is 
ated Press Type worked afterward or when the application re- 
Welders of All quires a smooth, bright surface. The welded 
Sizes. section proves to be as strong as the tubing 


itself and has physical properties analogous to 
the parent metal. 















Si ae 
ee 


We manufacture a complete 
line of resistance spot welders = 


In atomic hydrogen, helium or argon arc welding, 
“Puretung” Electrodes, of 99.9% pure tungsten, re- 





from % to 300 KVA for all types sist the extreme heat of the arc, retain their stiffness, 

of welding. There is an EISLER keep the arc properly spaced . . . and are consumed 

WELDER for every purpose. ere | eo engineers will be glad to advise on 

Trensé sea | specific applications. Callite Tungsten Corporation, 

Wikis Sea tl 345 Thirty. ninth Street, Union City, N. y Branch 
- ta Viiierde Sevelt aeuditien md Offices: Chicago, Cleveland. 


Write for Catalog Standard and special- 
polished, clean and 


| 
black; 7 standard diame- 





ters, 12-inch lengths; 
random lengths and 
other diameters on 


EISLER ENGINEERING oF EPURETUNG” fLEcTRODES se — Send for 
| FOR 25 YEARS PIONEERS IN TUNGSTEN METALLURGY 
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NOW - Streamline Your Welding Procedure 


VICTORY Automatic 
Seam Welder 


A wartime development—greatly im- 


proved — combines 
HIGH welding output 
with low operating 
cost to produce a bet- 
ter product! 


CONSIDER these outstanding advantages 
and you will see why MORE manufac- 
turers using MANY types of seam-welded 
tubing are adopting the remarkable per- 
formance of the VICTORY Two-Man 
Continuous Tube Welder: 


Delivers up to 150” per minute of uni- 
form, tight, straight welds 


Takes 4” to 12” dia. pre-formed tubing, 
18 ga. to 6” wall thickness 


No splatter of metal—eliminates waste- 
ful weld grinding and finishing 


Chain-type drive prevents work slippage 






Model 0412 


@ Efficiently employs Union Melt, Con- 
cealed or Submerged electric arc weld- 
ing 

@ Designed for Rounds, Squares, and other 
shaped tubes 


Learn more about the VICTORY Auto- 
matic Tube Seam Welder. Our engineers 
will give your inquiries prompt attention 
. . . show you how to get better welded 








while passing under welding head tubing .. . faster, and at lower cost! 


VICTORY ENGINEERING $cc" 


WORKS, Inc. 
3000 Chouteau Ave., St. Louis 3, Mo. 





Seje Welling 


AT LOWER PRODUCTION COSTS 


AA y The Weldit Gasaver shuts off the welding 
; flame when not in use. . . . Conserves 


essential materials by cutting oxygen and 
acetylene consumption as much as fifty 
per cent. Prevents injury to workmen—or 
sudden fires—from dangerous idle torch 
flames. . . . Adjustment remains unaltered 
between welds. 


When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
.- +. No time lost... . No readjusting required. . . . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


The Weldit Model CW Blowpipe is in 
daily use by many foremost industrial 
plants. . . . Built in accordance with the 























MODEL ‘Cw" 


either natural gas, menufactured gas, or other low temperature 
fuel gas and compressed air. Stands up under rough shop use. 


628 BAGLEY AVENUE 


DETROIT 26, MICH. 
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| . 
| lyn, assigned to PuLMOSAN Sarery 
| ment Corp., Brooklyn. 





| lower electrical resistance. 





Eye Shield e, 
2,395,297. 


Howarp L. SHock, ] 


Filed June 1 
Issued Feb. 19, 1946. 








An eye shield comprising a plasti: 
bent to define a flat horizontal top ha 
straight front edge and straight side 
The latter form a pair of downwar 
flanges at substantially a right angle | 
plane of the top. A transparent wall ex 
downwardly from the front edge at subs 
tially a right angle to the plane of sai 
and thence extends sidewise against the 
flanges; wall curves in a conical cur 
from front to sides. The top has a rea 
curved to fit a forehead, and the wall 
lower edge curved to fit the wearer's | 
below the eyes. 


Welded Pipe Product 


2,396,704. Howarp J. Kerr, 
Westfield, N.J., assigned to 
Tue Bascock & Witcox Co., 
Rockleigh, N. J. Filed March «sy | 
ll, 1944. Issued March 19, “~” 
1946, 

A composite tubular prod- 
uct constituting a component 
of heat-exchanger installation s<% 
operating at high tempera- “ 
tures. The main body portion 
consists of an aluminum-killed 
carbon-molybdenum 
abnormal carbide structure un- 
der the McQuaid-Ehn test. A 
small end section, of silicon- 
killed carbon - molybdenum 
steel of normal carbide struc 
ture under the McQuaid-Ehn test, is j« 
with a marginal portion of the main body p 
tion by a weld. The weld and the main bod 
portion are of normalized grain structur 


_ 





steel of “ey 





t —7 


w 


Underwater Cutting Electrode 


2,398,427. Ernst Hepicer, Niagara Falls 
N. Y., assigned to THe CARBORUNDUM | 
Niagara Falls, N. Y. Filed Sept. 3, 1943. 
sued April 16, 1946. 











An electrode for use in underwater cul 
comprising a main body of silicon carb 
and a continuous protective sheath of m 
The sheath is 
tached to the main body fer substantially 
full length and constitutes a low-resista! 
path for the current from the point of a 
tachment of the conductor to the 
end of the electrode. 


work 
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The Simplex Util-A-Tool saves 
time and money on every welding 
job where it is used to clamp or 
hold parts together. Its 10-ton 
capacity assures ample holding 
power and safety. Also pushes, 


pulls, spreads, lifts, pulls wheels. 


Write for Bulletin P&P 45. 


Lever 


Jacks 


Templeton, Kenly & Co. 
Chicago (44), Illinois 


Better, Safer Jacks Since 1899 








Welds Faster, Better, Easier 


De your welding jobs faster, better, 
easier and make more money . . . 
with Metal ZIPPER... World's 
finest arc welder! You'll save time, 
win more customer satisfaction, 
build a reputation for quality work- 
manship ... and increase your 
welding profits! Metal ZIPPER will 
prove the biggest profit-maker in 
your shop. 


World’s Best Welder Value 


Packed with exclusive features! 
Out-performs anything in the 
welding field, yet costs no more. 
Get the most for your welder 
doliar . . . get a Metal ZIPPER. 


Get Complete Details 


See your jobber or write 
for complete details, now! 





2429 SOUTH MICHIGAN AVENUE 
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_ Simp - HYDRAULIC 





Wlid- States EQUIPMENT CORP. | 


CHICAGO 16 





toe ia ee 


















Supersonic Inspection Device 


2,398,701. FLoyp A. Firestone, Ann Arbor. 
Mich., assigned to Unirep Atrcrart Corp.. 
East Hartford, Conn. Filed June 29, 1942. Is 
sued April 16, 1946. 


In a device for the inspection or measur- 
ment of a part by means of supersonic vibra- 
tion, waves having means for producing a 
supersonic voltage train and an electrome- 
chanical transducer having its sensitive 
area in effective contact with the part to be 
inspected. The transducer radiates vibration 
wave trains into the part and generates volt- 
age trains in response to the wave trains re- 
flected within the part. Actuated by the 
transducer is a heterodyne amplifier having 
an intermediate frequency higher than the 
frequency of the alternations produced by 
the voltage train producing means; the amp- 
lifier actuates a means for indicating the time 
intervals between the voltage trains. 


Heating Head 


2,397,442. Howarp E. Somes, Detroit, as- 
signed to Bupp INpuction HeEatinc, Inc.. 
Philadelphia. Filed Dec. 30, 1943. Issued 
March 26, 1946. 

In an induction-heating device a hollow 
current-conducting mandrel on which is lo- 
cated a head having a pocket opening through 
one side. A current-conducting arbor is lo 
cated within the mandrel and a magneti 
core is mounted on and entirely surrounds 
the mandrel adjacent the head. An inductor 
coil surrounds the core with one end extend- 
ing into the pocket. 





ILLINOIS 


231 NEW JERSEY R.R. AVE., 





Sold his season’s quota in two 
weeks. His manufacturer uses 





















GLOVE AND 
GARMENT SPLITS 


It would make our line easier to 
sell. Colonial produces large 
spread whole kips and side splits 
in Pearl and Fawn. Send for 





samples. 


COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 















PRECIOUS METALS 


NEWARK 5,N. J 
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WELDING D FT 3 R is f} he BRAZING 


“FLUXES OF MERIT” 





%& STICKS TO ROD—WiILL NOT BLOW OFF. SAVES TIME AND ASSURES 
A BETTER JOB. 

%& CLEANS — FLOWS TO RUSTY, GREASY, BURNED CAST IRON. CRACKS 
MAY BE VEED WITH OXYGEN. 

% BONDS —aASSURES STRONG BOND TO GROUND AND OXIDIZED SURFACES. 
No. 3 SPECIAL LOW HEAT—Has same effect as No. 2—at low temperatures. 
For expansion and contraction problem jobs. 


No. 1 BLUE—Welds brass, copper, No. 5 CAST—Welds cast iron with- 
brazes steel — malleable — cast out pinholes or hard spots; leaves 
iron. Exceptional flow and bond a soft machinable weld. 

on steel and malleable. 


PETERSON WELDING LABORATORIES 


KANSAS CITY 6, MISSOURI 



































Yield and uniformity of Pacific Carbide have been proved .. . 
in many types of generators, in this and eleven other countries. 
It is a tested product that meets International and Federal specifi- 
cations. All standard sizes; packed in 100-Ib. and 500-Ib. drums. 
Location of our plant on deep water at Portland, Oregon, permits 
low-cost delivery to all deep water ports. For complete details, 
address: 


Pacific Carbide & Alloys Co. 
Wholly-owned Subsidiary of Stuart Oxygen Co. 
351 California Street, San Francisco 4 


Important: These companies are not connected with any other producer of 
Carbide. 














Face Shield 

2,395,053. Georce G. LANpis, Univer. 
Heights, O., assigned to THE LincoLn Fy; 
tric Co., Cleveland. Filed April 16. }94 
Issued Feb. 19, 1946. 

A weldor’s shield comprising a fac. 
of light-impervious material having an oy, 
ing in its central portion. A boxlike ext 
sion of light-impervious material f 
the opening; this extension has one oy 
in its forward wall and another in its 
wall. A semiopaque lens is placed 
first opening and a more transparen 
in the second opening. 





of rotation of the shaft that in the initial | 


Gas Torch 
2,394,349. Peter WILSON, Vancouver. RB 
| ish Columbia, Canada. Filed Aug. 28, 194 
Issued Feb. 5, 1946. 

A torch with an abrasive igniter within a 
ignition chamber inside the tip. A means 
concentric with the tip normally closes off 
the chamber from the gas jet. A means ji 
provided to open the closure and an 
means to actuate the igniter when the clos 
ure is being returned to its normal posit 








Variable Resistance 
2,396,970. FLoyp E. Ritinc, Anderson, | 
assigned to P. R. Mattory & Co., Inc., | 
dianapolis. Filed Feb. 2, 1944. Issued M 

19, 1946. 

A variable resistance comprising a bas¢ 
annular resistance element, a rotatable sha 
and a metallic contact arm insulatedly s 
cured to the shaft. The latter is adapted | 
make sliding contact with progressive po! 
tions of the resistance element during ro! 
displacement of the shaft. A conically wou 
spiral spring is connected to the contact a! 
at the end closest to its axis. The end mos 
distant from its axis is connected to a fix 
terminal. The winding direction of the spiral 
is so determined with respect to the direct 


sition the turns of wire are spaced from 
shaft and during rotation the turns 

forced away from said shaft and will pre\ 
electrical contact with it. 
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MEANS 
NOTHING 


ABUSE 









CHIPPING 
HAMMERS 











Breaks 
the Scale 
Cleans 
the Surface 
in One Operation 





nd 


Here's a man-sized brush 


in the 
right position for easy use after 
chipping scale from welded surface. 








$1. PIERRE- 











Hammer-Chisel made of highest 


quality tool steel. Entire tool is Order Today From 
well-balanced. For economy, for dur- Your Jobber 
ability use ST. PIERRE Hammers. or Dieaet 





ST. PIERRE Chain Corporation 


WORCESTER DROP FORGINGS MASSACHUSETTS 














Carbide 


EFFICIENT 
ECONOMICAL 











DEPENDABLE 





For 
Welding and Cutting 


Specify 
NATIONAL CARBIDE IN THE RED DRUM 


Write us for information as 
to nearest available stock. 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York 17, N. Y. 
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| aluminum. 


CALL US 
FOR 


WELDING 
SUPPLIES 





We have in stock the following types 
of Welding Wire for electric arc 
welding: 

® STAINLESS STEEL ELECTRODES 

@ HARD-SURFACING ELECTRODES 

@ MILD STEEL ELECTRODES 


Our stocks and the convenient location of our 
warehouses make it possible for us to give espe- 
cially good service on welding supplies. Also, we 
can make quick deliveries on Welding Machines, 
Protect-O-Metal (for eliminating weld spatter), 
and Havens Protected “C” Clamps. Your orders 
will receive prompt, courteous attention—phone, 
wire or write our warehouse nearest you. 


UNITED STATES STEEL SUPPLY COMPANY 


CHICAGO (90) BALTIMORE (3) BOSTON (Alliston 34) 
MILWAUKEE (1) - NEWARK (1), N. J. 
» ST. LOUIS (3) - TWIN*CITY-St. Paul (4) 


STATES 


CLEVELAND (14) - 
PITTSBURGH (12) 


UNITED 







FLUXINE No. 2 for brazing and bronze w 


ing—copper, copper alloys, malleable iron 
and steel. 
FLUXINE No.6... non-glaring . for 


bronze bonding—cast and gray iron 
bronze and nickel alloy rods. 


FLUXINE No. 7 for welding all 


FLUXINE No. 18 for gas and atomic hydro 
gen welding of stainless slosis and inconel. 
FLUXINE No. 41 used with high-melting 
silver solders on copper ond its alloys and 
on steel. 








FLUXINE No. 42 used with Westinghouse 
Phos-Copper rods and low-melting silver 
solders on copper and its alloys. 

FLUXINE No. 43... non-glaring .. . used 
whenever low-melting "silver solders are 
specified. No injurious fumes. 

Wherever a flux is required “FLUXINE” 


Fluxes will do it better and more economi- 
cally. Write us on company letterhead for 
sample stating your flux problem. Address 
Dept. G. 


Better jobbers everywhere 
carry the “FLUXINE” line. 


KREMBS & COMPANY 


Est. 1875 
Ohio Street, 








669 West Chicago 10, iil. 


























































THE POPULAR 


RED HEAD 
ELECTRODE 
HOLDER 


* Stronger Grip 
* Any Angle Rod Grip 









* Longer Lasting Insulation —> 


Available in the DISTRIBUTORS’ 
ry cr 
400 AMP 
500 AMP 


* Low Cost—Simple— 
Speedy Jaw Replacement 


*%& More Economical 


* Lighter MECHANICAL 
OR SOLDERED 
* Better Balanced CABLE 
* Rugged COOLER —>- FASTENING 
IMPORTANT Anand 
STRONG 
All 500 amp. Models are supplied with scientifically MECHANICAL 


cooled handies to afford greater comfort to the 
operator. We invite your test of a 500 amp. Red 
Head on any job where excessive heat is a problem. 


MOTT WELDING PRODUCTS, Inc. 


13905 MACK AVE. DETROIT 15, MICHIGAN 


CABLE 
FASTENING 











The Wheels of Industry Turn Again 
— Breaks are welded with « 


















SHAWINIGAN PRODUCTS 
CORPORATION 


1317 EMPIRE STATE BLDG., 350 FIFTH AVE., NEW YORK I.NY. 








Top Protection x 
for Workmen from Welding 
Glare 
Made of fine quality, heavy 
flame-proof duck. 

Any size required. 
Equipped with grommets 
ready to hang. 

Color: Olive Drab. 


Write for prices and descriptive material. 


FRED JESSAR 


Bldg. Philadelphia 7, Pa 





“SAF-T” CURTAINS 


* for Industrial Uses 
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Flame-Softening Apparatu: 


2,396,850. Lyman S. HucHes. Peo: 
Filed March 12, 1945. Issued Marc! 19 

Apparatus for 
flame-softening an 
extremity of a 
hardened steel 
shaftlike member 
while maintaining 
hardness of the 
balance. It in- 
cludes a cooling 
chamber holding a 
cooling medium de- 
signed to circulate 
continuous move- 
ment. The cham- 
ber has aligned openings in the opposit. 
walls and these are adapted to receive a shafi 
of material to be heat treated in such a man 
ner that one end of the shaft extends into 
heating chamber adjacent the cooling cham 
ber. Heating means associated with the latter 
chamber heats the projecting end of the shafl 


iv 








Welded Landing Gear Strut 


2.395.690. Donato W. SHERMAN, Shore 


| wood, Wis., assigned to A. O. SmitH Corp 


| Milwaukee. 
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Filed Nov. 10, 1941. Issued 
Feb. 26, 1946. 

A pressed-steel landing gear strut for air 
planes comprising a tubular body 
downwardly to a lower hub carrying a 
axle for a supporting wheel. The curved 
body is formed from two complementary 
channel-shaped halves. The 
edges of these halves are disposed it 
abutting relation on the outside and inside 
of the curve, respectively, and are ther 
welded together. 


curved 


longitudina 






Induction-Heating Apparatus 


2,397,990. VeRNon W. SHERMAN, Summi 
N. J., assigned to Feperat TeLepHone & Ra 
pio Corp., New York City. Filed March 
1943. Issued April 9, 1946. 

A high-frequency induction-heating ap} 
ratus comprising an inductor element form: 
as a split ring of continuous vee-formed cha 
nel section. The apex of the vee is disposed 
wardly toward the work surface to be heat: 


Outwardly extending terminal members are 


connected to the respective ends of the 
ductor in closely spaced and insulated © 


tion. A tubular cooling coil sets within th 


groove of the inductor, which is silver pla 
to minimize eddy current losses. 





















Most Economical 


unrivalled economy is provided by the many 
superior, exclusive design and construction 
features of the Improved “‘Round File”’ lighter. 
A large file area is provided—approximately 
one square inch. The file is of superior 
quality, hardened in our own factory. The 
spark metal is of large diameter and the 
patented cartridge holding the metal locks 
exactly into position, permitting instant re- 
placement. Every part of the ighier is thor- 
oughly tested. 


The Improved “Round File’ Gas Lighter 
___ SAFETY GAS LIGHTER CO. ( i901) LINN, MASSACHUSETTS 














THERMACOTE Plastic Coated Cover 
Lenses, slag-proof and water-proof, 
outlast ordinary cover glasses 25to 1. 
Preferred by welders because they 
insure constantly clear vision and 
save eye strain. 


THERMACOTE CO. 


Newark, N. J. Los Angeles, Calif. 
Chicago, Ill. Portland, Ore. 


@ PLASTIC COATED BOTH SIDES 
emasionclly with damp cloth tor longer lite 











ALFLUX No. 1 ALUMINUM ALFLUX NO. 2 ALUMINUM 
WELDING FLUX WELDING FLUX 


A flux of unrivalled excellence for wrought and cast alu- 
minum, aluminum alloys and magnesium. It is especially 
adapted for aircreft, architectural and light sheet metal 
_ WIRE DRAWING 
ALFLUX NO. 2A BRAZING FLUX One of our new specialties is wire drawing. We redraw 
A flux which produces a neatly brazed joint at a low cost. aluminum wire to any size desired. 
it is excellent for parts that are toe thin to be welded. COST — SMALL ° ° e DELIVERY — PROMPT 
Manufactured By 


WOOLDRIDGE ALUMINUM WELDING PRODUCTS 


Glastonbury, Conn. 








A genera! purpose fiux which may be used to an advantage 
for all classes of aluminum welding, but is primarily rec- 
ommended for heavy work such as castings, repairs, etc. 











No Puddling HELP SAVE STEEL 
No Flux BY APPLYING WIESE UNITS TO AGRICULTURAL TOULS 


Weld White Metal (die cast) Braze Aluminum easily and ae pee eee ver We ee 

quickly when you use ALADDIN ROD and Patented Method. 6. $. — oy 2,051,234 

The only rod guaranteed to produce welds of greater tensile gtd 

strength than the original metal. Instructions with every pound. wan te am cian ao 

Write us for Free Literature. Rod sizes: 1/16”, Ye", 3/16”, %", and 

complete assortment. No Priority required. WIESE PLOW WELDING COMPANY, PERRY, IOWA 
ALADDIN ROD & FLUX MFG. CO. Griginatiy ow _Cvocene Mow Gilding &. 


Dept. A, P. 0. Box 935, Madison Square Station, Grand Rapids, Mich. 
































LOW TEMPERATURE WELDING RODS 
AND FLUXES... FOR ALL METALS 


SPECIAL WELDING ALLOY CO. INC. 


27-33 Jackson Ave. Long Island City 1, N. Y. 


“ELECTROBQY” for RESISTANCE WELDING 


Butt , Catalog 
Flash and 
Spot Prices 
Seam = on 
Projection ea Request 






































; FLASH WELDER 
suut ofr coupter = THE Evectrovoy Co.Inc. 1600 Sennnthus. Briocerort,Conn. — wirn utagrt 
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RANDALL 
TIP CLEANERS 


Keep torch tips clean with RANDALL Tip Clean- 


dailies 
beller cutting 


ers. Clean tips mean better work and it pays to 
heave RANDALL Tip Cleaners handy all! the time. 
Carried in the pocket or the tool box without 
damage .. . case and handle are made of 
non-inflammable material . . . cleaners will 
not come loose from handle. Any size—from 
20 to 80—for any torch—we carry a complete 
stock. Send for information on the Tip Clean- 
ers and also for literature on the RANDALL Hot 
Spark Lighter—the most revolutionary—most 
economical lighter made. Also flints for screw- 
on type lighters. 





@ Iilustration shows section of our authoritative 
guide which tells proper size of tip cleaner to 
use for every make and size of torch. You'll find 
it invaluable and it's FREE! Just drop us a line. 


WELDING & CUTTING MATERIALS CO. 
400 £. 18th ST. KANSAS CITY, 8, MO. 








Sten Up Your 


VISION! 


When inspecting parts for incipient 
cracks to determine the need for weld- 
ing; also, for inspecting welds for 
cracks, blowholes, pinholes and other 
defects just beyond normal vision. 








This fine, wide-field, 5-Power Mag- 
nifier provides its own lighting unit 
operated by flashlight batteries. Just 
press the button to get bright illumina- 
tion on the surface to be inspected. 


Magnifier No. 5-WE. 


Price, complete, post-paid...... $9.25 
(Money will be refunded if, for any 
reason, you return it after 5-day trial). 


R. P. CARGILLE 


Scientific Apparatus. Established 1924 
118 Liberty St. New York 6, N.Y. 
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Metallizing Gun Construction 

2,397,165. ArtHur P. Sueparp, Flushing, 
N. Y., assigned to MeTALLIziInc ENGINEERING 
Co., Inc., Long Island City, N. Y. Filed Oct. 
25, 1943. Issued March 26, 1946. 

In a gun for metal spraying, an improve- 
ment which includes a rear annular first 
manifold concentrically arranged with re- 
spect to the axis of the gas nozzle and defined 
by a groove in at least one of the two mating 
conical surfaces of the nozzle. A multiple 
number of first gas jets are evenly spaced 


| around the axis, each ending with its outlet 








in the first manifold, to which a fuel and a 
combustion-supporting gas are supplied at 
relatively low pressure. An annular second 
manifold supplies a fuel gas and a combus- 
tion-supporting gas at relatively high pres- 
sure to each of the first gas jets. A multiple 
number of second gas jets, one for each of 
the first gas jets, are designed with internally 
streamlined surfaces shaped for free non- 
turbulent gas flow. Each of the second jets 
leads from the first manifold and is posi- 
tioned with its inlet in gas flow directional 
alignment with the outlet of the correspond- 
ing first gas jet. The outlet of each first gas 
jet is smaller than the inlet of its second gas 


jet, and the first manifold extends across the 


inlet of each second gas jet to permit gas to 
flow from the manifold into and from all sides 
of the inlets. Removably mounted on the gas 
nozzle rear portion are a multiple number of 
third gas jets, one for each of said second 
gas jets, in which they are in approximate 
alignment. A groove on at least one of the 
mating surfaces of the gas nozzle rear and 
tip portions substantially connects all of the 
second gas jet outlets with the third gas jet 
inlets. 


a 


Electric Soldering [ron 


2,396,799. Frank D. McCu tty, Joseph, Ore. 
Filed Feb. 28, 1944. Issued March 19, 1946. 





An electric soldering iron with a cylindri- 
cal one piece barrel and a hollow handle de- 
pending from one end. A magazine is on the 
same end of the barrel and a reel is rotatably 
mounted in the magazine. A length of solder 
is wound on the reel with an end portion ex- 
tending longitudinally through the barrel and 
is fed manually by a means consisting of a 
trigger pivoted in front of the handle and 
a pawl mounted to rock on the trigger and 
provided with a segmental saddle in which 
the solder rides in passing through the barrel. 
A tooth in the saddle grips upon the trigger 
being pressed and the pawl causes forward 
motion of the solder. The transformer for 
providing current to melt the solder is mount- 
ed in the handle. 











yourt BE 


WISE 


To Remember ond Inve 
gate Independent Acetylene 
and Oxygen Cylinders, as to 
quality and price—availoble 
on suitable priorities—le: | 
know your requirements 





rating and we will be 
to obtain best 
schedule for you 


possible 


INDEPENDENT Engineering Co 


} 
| 
DEPT. 74 O’FALLON, ILLINOIS | 
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WELDERS 
**Jorgensen”’ 


Extra Quality 
Series 120 Body Clamps 
A large variety of "C” 
Clamps and Bar Clamps 
to choose from— 


Send for Catalog No. 16 
Ask for them by name- 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks” 
426 N. Ashland Ave., Chicago 22, U. S. A. 








W-AL-CO RODS 
for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


Types 2S, 43 and 52 
Brazing 716 (low Melting) 





FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16” size only 


WELDING ALLOYS MANUFACTURING CO. 
744 Broad St., Newark 2, N. J. 
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Acetylene Generator 


a 058. Peter Perr, Reno, Nev. 
May 22, 1945. Issued April 23, 1946. 

Elements of this acetylene generator are: 
a closed chamber containing a purifying 
agent, a closed drying chamber containing a 
drying agent, a compressor, a means to oper- 
ale it, conduits connecting the generator and 
chambers in series to the suction side of the 
compressor, pressure-responsive means be- 
tween the generator and compressor to stop 
the latter when the gas stream falls below a 
predetermined pressure, a drying 
chamber and a cylinder-charging manifold. 
Conduits connect the discharge side of the 
compressor with the second drying chamber 
and manifold so that the compressed gas is 
forced in a confined stream to the manifold. 
\ pressure-responsive means between the 
compressor and manifold stops the compres- 
sor when the gas stream exceeds a predeter- 
mined pressure. 
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w BS 


Electronic Tracing Unit 


2,397,933. Joun M. Fow te, Piedmont, and 
Harry E, Kennepy, Berkeley, Calif., as- 
signed to THE Linpe Air Propucts Co., 
New York City. Filed Feb. 19, 1943. Issued 
April 9, 1946. 


' 
‘ 
; 
' 
u 














A tracing device for flame-cutting in which 
the required contour is scanned by a beam of 
radiant energy subject to alternately increas- 
ing and decreasing cycles of uniform fre- 
quency. Successively completed power cir- 
cuits propel the beam and contour in succes- 
sive angular directions; these circuits are 
energized in response to impulses for each 
cycle proportional to the portion of energy es- | 
caping the contour to the portion affected 
during each cycle. The power circuits rela- 
tively propel the contour and beam along 
the contour in response to a part of each im- | 
pulse. The power circuits also correct the 
alignment of the direction of the propulsion 
with respect to the direction of the contour 
n response to the remainder of each impulse 
by relatively moving the beam and contour 
toward each other during one period of each 
impulse and away from each other during an- 
other period. 
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Tube Mill 


2,398,937. Raymonp H. Hosrock, Oakland 
County, Mich., assigned to Bunpy Tusinc 
Co., Detroit. Filed Jan. 3, 1944. Issued April 
23, 1946. 

A machine for forming and welding tubing 
and adding a bonded coating of higher elec- 
trical conductivity than the tubular stock. 
A strip of steel stock is fashioned into hollow 
tube form and its edges are brought into 
contact and weld united as the formed tube 


moves through a welding throat between 


electrodes contacting the tube on opposite 
sides of the seam. A coating of metal is then 
bonded on the steel stock by contacting the 
coated surfaces of the formed tube with the 
electrodes. 





HARGRAVE 
TESTED CLAMPS 


INDIVIOUALLY TESTED 
WELDING 
DEEP REACH 
eleiia a -laal, te 
FORGED STEEL 


St uu, ©) 


Write for new cata- 
log showing a clamp 
for every purpose 


“ i 


a a) 
heat RAVE. 


Ask your supply =) , 7 


The Cincinnati Tool Co. 
1944 Woverly Ave. Cincinnati 12, O. 










Mera sl 
WELDING AND BRAZING 


FLUXES 


or 
QUICKER, 


EASIER HANDLING 
. 


PERMANENT 


GOOD RESULTS 


Successful welders have been using METAL BOND 
PRODUCTS for many years. They get uniform 
high quality and dependability at reasonable 
cost. Always abreast of newest developments 
—there is ao METAL BOND PRODUCT for 
EVERY Welding or Brazing need. All METAL 
BOND PRODUCTS are sold on a MONEY 
BACK GUARANTEE. 

@ You can obtain complete information on 
the proper flux for every a and brazing 
application — and how to use it 7* pa 
by writing for our CATALOG A 
Valuable! Get yours today! 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE. 
MISSOURI 
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ACCURATE 
SHAPE CUTTING 


WRITE TODAY 


Ohmstede Machine Works 


Beaumont, Texas 





FLAME CUT SPROCKETS that require no further 
finishing are just one of the many accurate 
jobs the O.M.W. will produce. These flame 
cut sprockets will fit roller chain, when they 
drop from the plate being cut. No additional 
machining is necessary. Automatic reproduction 
from steel templets has been made simple and 
easy by magnetic control, no matter how dif- 
ficult or complex the shape. The O.M.W. will 
prove its in both manufacturing and 
maintenance work. A demonstration in your 
plant can be arranged. Write for the name of 
your nearest distributor. 


worth 


SPECIFICATIONS 
OVERALL DIMENSIONS ................ 36x60" x58” High 
MAX. THICKNESS OF CUT WITH STD. BLOWPIPE........ 8” 
Ste GUT VOD. RAMEE... wn nner cccceccssnces 0” —30" 
DURANGO LUNE GIUTINIG. ois is ccinnccncsacccnvssndaea 65” 
CUTTING SPEED, INCHES PER MINUTE........... 3” —30" 
ELECTRICAL REQUIREMENTS.............. 115V—AC or DC 
NET WEIGHT WITH SEMI-STATIONERY BASE........ 534# 
NET WEIGHT WITH PORTABLE BASE............... u7# 


Send for latest bulletin with complete speci- 
fications and operating views. 



























HOLD-TITE Goggle Headband 
WEAR A 5 


W. SHOESTRING e 


WHEN HOLD-TITE non-rubber 
GOGGLE HEADBANDS 
COST ONLY DSC ‘immediate deiiv.) 


No Rubber to Over-Stretch - Fits All 
Goggles + No Elastic to Wear Out 


id 


HOLD-TITE Goggle Headband * HOLD-TITE Goggle Headband 


Fabric covered 


\ Spring 


Soft, pliable leather 
with adjustable buckle PAT. PENDING 


CARTER-LOCKHARD CO. 
1146 $0. WALL 57. 


pungppeH 2/6609 Z1/4-GIOH ¥ PYEGPPeEH 2/5605 3114-G10H 


Manufacturers of Chambers Helmet Goggles, Klearsite Koverglas 





ROUND FILE FLAT FILE 


NATION'S LARGEST ASSORTMENT 


AUTOMATIC 


Lighters for every purpose. Renewal Flints for al! 
makes of lighters. Write for Circular and Prices. 


FLINT PRODUCTS CO. feomcct isc) arc 10; 




















SIXTEEN YEARS OF PROVEN SERVICE 
GOOD VISION IS IMPORTANT! 


PRESERVE YOUR MOST 
VALUABLE POSSESSION — 
GOOD EYESIGHT 


Avoid eye strain. For 
guarding your eyes 
against strain while do- 
Employ ing prolonged and inten- 
sive eyetasks, as in welding, 
Ever-Klear Lens 


wa yay po Cover Lens. 
ver-Klear Lens cannot pit o 
for better welding allow molten sparks to fuse pod 
the surface. 

Size 2x4" for arc-welding shields 


Sizes 46', to 50 M.M., for goggles 


F. R. FAULK, DISTRIBUTOR 


405 Penn Avenve Pittsburgh 22, Pa. 








MACHINES 


PEDESTAL 
TYPE 





Wherever constant power 
in a portable tool isneeded, 
Elliott Flexible Shaft equip- 
ment will do it better, faster 
and more economically. 
These rugged machines are 
particularly adaptable for re- 
moving flash after welding 
and for the grinding and pol- 
ishing of welds. With the 
wide variety of accessories and 
interchangeable hand-pieces. 
it is possible to work in corners 
and irregularly shaped parts. 
Even with unskilled labor you 
can maintain efficiency and 
economy by eliminating time- 
consuming hand work. Write 
today for Bulletin 44B. 
ESTABLISHED 1932 


ELLIOTT io rcsnccr ave, ee 


yA Welling Schoot 


Hobart’s school is not a war-time oil- 
spring. Established long before the war 
to give experienced operators to the 
fast growing business of arc welding. 
Instructors Are Expert Welders... 
and they are expert teachers, too. 
They've all had years 
of experience show- 
g others the correct proced- 
of every type of welding. 
d Your Men to Hobart 
its send men and women to 
their welding operations. 


TRADE SCHOOL 
Box U-661, Troy, Ohio 




















Fluxes cost SO LITTLE yet 
are SO IMPORTANT 


Use only those GOOD Guaranteed 


“ANTI-BORAX'’ 


FLUXES 





Flux. 
rass, Bronze, etc. 
for Bronze Welding Cast Iron. 
for Cast Aluminum. 
Aluminum Flux for Sheet Aluminum. 


N 
.9 8 Steel Welding Flux. 
Com 
No. 16 Taning Compound. Flux. 
Send for Free Samples 


MANUFACTURED ONLY BY 
ANTI-BORAX COMPOUND CO.., Fort Wayne, Ind 
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